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Forthcoming Events. 


Institute of British Foundrymen. 


FEBRUARY 23. 

Newcasile-upon- Tyne and District Branch :~ Ordinary 
meeting. ‘Recent Researches in the Iron Foundry,” 
Paper by 8S. E. Dawson. 

FEBRUARY 24 

Middlesbrough Branch :—Ordinary meeting. — “ Steel 

Castings: A Practical Talk,” Paper by F. Swift. 
MARCH 4. 

Scottish Branch :—Ordinary meeting at Glasgow. “ The 

Manufacture of Intricate Steel Castings,” Paper by 


A. Kirby. 
East Midlands Branch :—Annual dinner at Loughborough. 
Lancashire Branch :—Ordinary meeting. ‘Some Factors 
affecting the Soundness of Castings,” Paper by 
E. J. L. Howard. 


MARCH 9. 


Lancashire Branch :—Annual general meeting at Burnley. 
“An Outline of Early Plate-Moulding,” Paper by W. 


Howarth 
London Branch :—Ordinary meeting. “ Refractories,” 
Paper by J. Green. 


Castings Replace Forgings. 


The announcement has recently been made 
that in certain types of motor-cars castings, par- 
ticularly camshafts, are replacing forgings. This 
has been known, of course, unofficially for some 
time in automobile circles, and the replacement 
forms an interesting illustration of the field 
which high-quality cast iron is winning back for 
itself, previously lost to other materials. The 
new material is, of course, not a common cast 
iron, but an alloy cast iron produced in the 
electric furnace. It claimed that the 
machining allowances required are less; that pat- 
terns can be finished in less time and at a greatly 
reduced cost compared with dies, and of course 
they can more readily be altered to suit design 
changes; cast shapes can also be produced more 
readily than forgings. ‘The cams are, of course, 
hardened by chilling, and special chills are re- 
quired in the mould to accomplish this. The 
lengthy and _ expensive heat-treating and 
carburising operations required on forgings are 
therefore cut out, together with the processes for 
covering those parts which must not be hardened. 
The distortion which follows on heat-treatment 
also necessitates process now 
dispensed with. 

The composition employed appears to be a 
medium silicon, medium carbon, nickel, chro- 
mium, molybdenum cast iron, giving in _ its 
poorest grade a tensile strength of about 24 tons 
per sq. in. and a Brinell hardness in the unchilled 
parts of about 300. The obvious advantages that 
such material will have over steel is greater 
resistance to wear, and it is said that the wear 


is 


straightening 


on a cast-iron camshait is about one-third to 
one-fifth that of the steel shaft. 

The special material of this kind is 
hound to spread to a wider range petrol 
engines and to other engine construc- 
tion, and the foundries which are in a position 
to develop on this side and to take advantage 
of the results of research will reap the reward 
of their enterprise. This particular step is due 
to the enterprise of the designers of American 
cars, but it will not be long before their more 
conservative colleagues in this country follow 
suit. There is no reason why such parts should 
not be produced with the and 
reliability the modern cast-iron piston-ring, 
which in the automobile ficld probably represents 
the acme of cast-iron production. 
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B.Met. (Foundry). 


It was announced, on the 
Annual Dinner of the Sheffield Branch of the 
Institute of British Foundrymen, that a section 
is to be created within the department of metal- 
lurgy of Sheffield University for the study of 
foundrywork and that a degree is to be given 


occasion of the 


to students who successfully pass the final 
examinations. It is only a short time since Dr. 
J. H. Andrew was appointed to the chair of 


metallurgy, but he has lost no time in conferring 
upon the foundry industry the greatest benefit 
it has received since the creation of the British 
Cast Iron Research Association in 1921, by a 
group of enthusiastic members of the Institute 
of British Foundrymen. The step now taken 
places Great Britain on the ~g plane as France 


and Germany. When Mr. V. Faulkner read 
a Paper last September on ‘a need for a 
specialised training for the future foundry 


executive, he stressed the need for this to be 
centred within one of the modern universities. 
We entirely support this view, because any 
serious profession should possess the possibility 
of bestowing upon its graduates a university 
degree. The scheme shows such potentialities 
that anything other than an unqualified success 
is unthinkable.) We are aware that other uni- 
versities will closely watch the progress of the 
scheme, but we counsel that they do not attempt 
emulation, but lend their aid so that there will 
be a concentration of effort to make the new 
British school of advanced foundry science recog- 
nised and appreciated internationally. It will 
require, and its unique creation demands, the 
whole-hearted support of the various employers’ 
federations, the technical and research organisa- 
tions and the specialised Press. Above all, it 
urgently needs the help of the foundry equip- 
ment firms for the provision of adequate teaching 
and experimental plant. 


The foundry industry is indeed grateful to 
Prof. Andrew for his efforts in creating con- 
ditions for the immediate amelioration of the 


status of its personnel, and it is now incumbent 
upon its prominent leaders to lend every support 
possible. 
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Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
epondents. 

Foundry Costing. 
To the Editor of Tuk Fouxpry Trape Jourxat. 


Sir,—The object of a costing system is to 
enable the management to produce articles at 
the lowest cost. They are in two sections 
works and commercial, and should be kept apart 
so that the responsible parties may each deal 
with their own. Oncosts on departments should 
he sub-divided into (1) items with which the 
management can deal; (2) items such as de- 
preciation, rent, rates, etc., over which they 
have no control. 

Systems such as Mr. Young formulates are 
more of service to secretaries and accountants 
to display figures at directors’ meetings than 
of practical use. Mr. Young makes some sur- 
prising remarks about asking the foreman how 
much metal he wants for a particular casting, 
but his whole scheme is based on the same 
foreman supplying him with details of wages 
and weights from his cupola, ete. The old 
foundryman slumped the lot and formed an 
average, whereas he proposes to cut it up into 
sections and strike an average in each. 

Schemes such as these can never hope for 
success when they are used for directors’ meet- 
ings to throw bricks at the management. 
Cupola costs are always a bogie at such meet- 
ings. The management should not use so much 
coke and the next report is a good one. The 
management have simply moved some of the 
costs on to some other section which is not such 
a bogie and the result is practically unseen. 
T can quite anticipate Mr. Young or some of 
the other writers questioning the possibility of 
‘‘ cooking ’’ the figures, but I can assure them 
it is a simple matter for anyone intimately 
acquainted with the details. 

In a wide experience of organisations of 
general engincering, motor-car works, brass- 
founding, fittings and light castings, I have 
come across many costing schemes which did not 
serve any useful purpose, and in cases have found 
two analyses of wages, etc., being made out—one 
for the works management, the other for the 
accountant. ‘Ihe total cost was, of course, the 
same in each. The first point to consider when 
designing a cost scheme is to consult the people 
who want to use it and get it into a form which 
ean be used. There is the case of the works 
management wanting to examine the possibilities 
of economy in the moulding shop. ‘The cost 
sheet gives him direct stores, general stores, etc., 
a lump sum of money, but he must have details. 

The scheme for forming a cost system for a 
factory making only one type of article is simple, 
as was the case in munitions during the war, 
and I am afraid that many of the authors, of 
systems did some of this work and then when 
ordinary work was resumed termed themselves 
as experts. 

A good organiser could produce a simple and 
efficient costing system for any works and leave 
it to the clerical staff to carry out without any 
skilled accountant. He must, however, by 
training be capable of appreciating and absorbing 
all the details of production. Within recent 
vears a large firm making a wide range of small 
articles for engineering work decided to arrange 
a bonus scheme for the management; and their 
“ accountants,’’ after much thought, decided to 
offer this for the reduction of per cent. ‘ on- 
cost ’’ wages, or, as they termed them, ‘ unpro- 
ductive ’? wages. It took over a year to find out 
that the easiest way to reduce this percentage 
is to increase ‘‘ productive ’’ wages so that the 
employee got high piece-work rates to do this 
and the manager got a bonus, but the articles 
«ost more. 


FOUNDRY TRADE JOURNAL. 


There is no reason why the large or small 
works should not have as accurate a costing 
system as that detailed in Mr. Young’s or other 
Papers by the first cost of having it laid out and 
started for him. One of the greatest economies 
some of the firms using these office-bred systems 
of costing could accomplish to-day would be to 
scrap them and start on lines designed to collect 
no unnecessary figure, and what they did collect 
arrange them so that the management saved 
their time finding what they want.—Yours, etc., 

R. Licker. 


White House, Tronbridge, Salop, 
February 21, 1933. 


Elementary Rationalisation. 


To the Editor of Tak Founpry Trapes Jovurnat. 


Sir,—Much time and devoted to 
such subjects as technical training, foundry cost- 
ings and economic working generally, but the 
workman’s idea or practical experience has not 
heen considered in the arguments. I should 
like, as a foundryman, to point out how much 
is missed both for the emplover’s profit and for 
the workman’s benefit and satisfaction. To cite 
one example: During my experience as a 
stranger in a London foundry I was given a 
straight length of flanged pipe to make, having 
to bed it in the floor; the moulding hox was 
composed of an ordinary middle and top part 
fastened together. Trouble soon began, for 
daggers, hangers and lifters had to be found. 
] was told there were plenty about, but any 
attempt to help myself was like taking a bone 
from the dog kennel, and I eventually had to 
make a bad finish through lack of hangers, 
having to finish the top by working underneath. 
[I was thus promptly discharged through being 
too long on the job, although it was the class 
of work with which T was well acquainted. Now 
briefly to summarise and advise: Let a stranger 
commence work with an ‘ old hand” for a day 
or so who can put his hand on the tackle. 
Secondly, have a few hanger patterns fixed on a 
board, and a few dozen cast open-sand; these 
which when broken being remelted. This will 
benefit the firm, and the employee will not be 
discharged through alleged incompetency. 

I hope this will lead to similar experiences, for 
1 believe that practical experience will prove 
more beneficial than the many articles I have 
read by theorists rather than by practical men. 
—Yours, etce., 
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ONE OF THE OLD ScHoot.”’ 
Plumstead, 
February 16, 1933. 


British Industries Fair, 


The Birmingham section actually possesses 
fewer exhibits of interest to the foundryman 
than previously. The Pneulec exhibits are 
described elsewhere, whilst next week we hope 
to devote some space to the Shell-Mex B.P. 
stand. This effort, to our mind, is the finest in 
the whole exhibition, and we strongly counsel 
all our readers to visit this corner of the exhibi- 
tion first, as there is so much to see and learn. 
The control of temperature and atmosphere in 
oil-fired furnaces has been carried to a fine art, 
or, rather, a definite science. They can study at 
leisure the advantages of rotary, tilting and 
crucible melting furnaces. They can appraise 
the worth of the principal makes of oil burners. 
This co-operative exhibit certainly makes a trip 
to Castle Bromwich well worth while. Other 
exhibits which call for attention are those by 
Stewarts and Lloyds, Stanton, Staveley and 
United Steels, all of which are showing pig-iron. 


Gibbons Brothers are showing furnaces and 
refractories, and the Incandescent Heat Com- 


(Concluded in next column.) 


FEBRUARY 28, 19555, 


Random Shots. 


The Editor gave us in a recent issue an excel- 
lent Review of 1932, with which we 
not according to whether we knew anything 
about it or not. A few matters of special 
interest to ‘‘ Marksman’? and some of his 
friends were, seemingly, unaccountably omitted 
from that Review. If the omission was not so 
unaccountable as it seemingly was to us, 
would, of course, account for the omission, 
However, as the Editor is still away on his 
Christmas holidays and it is the Sub-Editor’s 
half-day off, it is permissible to complete the 
Review :— 

CAST IRON was pulled and knocked about 
during 1932 in many a workshop. Sometimes 
called a pig and sometimes praised to the skies, 
he ran up a fiue temperature on several occa- 
sions. Utterly cast down, the poor fellow went 
grey early in the year; after which he caught 
a chill and turned completely white. 

SAND had a remarkable year. New sources 
were discovered in which it was found intimately 
mixed with sugar. It experienced a very wet 
season throughout 1932. Try as it would, it could 
not reach a moulding shop without being deluged 
with rain.” 

BRASS suffered violent fluctuations. 
new-comers to the market at first mistook it for 
gold. Heavy consignments changed hands on 
profit taking. A little came back on the renewed 
selling of shirts. That left on the market is of 
poor quality, melting completely at sight. 

TIN. See Brass. 

CORE GIT and GUMS. The renewed produc- 
tion of synthetic whales has considerably eased 
the position. ‘The by-gum trees of Lanes and 
Yorks supply all the sticky stuff required by the 
foundry industry, so the outlook for 1938 
promises to be reasonably pleasant if the syn- 
thetic whales are not kept too long before use. 

ORDERS. Plentiful. All foundries working 
overtime. Salaries, wages, commissions and 
profits ridiculously too bulky for the fashionable 
size of pocket. Nothing but a duced nuisance. 
Oh for the dainty purses of yesteryear ! 

FURTHER OUTLOOK. According to the 
Office Boy: Ass-u-r’ed. 


agreed or 


that 


Some 


* 
It will interest my readers to know that 
research work in 1933 will take several new 
directions. A few of the subjects on which high 


lights will be concentrated are :— 

Iron bacteria, and their interference 
moulding practice. 

The specific gravity of different and indifferent 
blow-holes. 

Paint, and its uses as an eye-wash. 

The uses and abuses of language as an aid to 
founding. 

How to balance the blast of a cupola —man. 

The Director of Research has asked us to 
invite any of our readers who have interesting 
examples of blow-holes to send them to him, but 
to first remove any metal adhering to them and 
save postage. 


with 


MarkKsMAN. 


(Concluded from previous column.) 


pany have much interesting data on enamelling 
and malleablising furnaces. The operator on 
the Pneulee stand, by the way, has been pro- 
vided with an aluminium shovel. There is much 
to interest the founder on the questions of sur- 
face-treatment of metals for either appearance 
or corrosion resistance, and the stands showing 
metal spraying (British Oxygen Company) and 
the Atlas Preservative Company are typical. 
Much information of a reliable character can be 
hac from the exhibits of the big concerns like 
Imperial Chemical Industries, the Mond Nickel 
Company and the British Gas Industries. 
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Alloy Cast Irons in Automobile Construction. 


By A. B. Everest, Ph.D. 


(Concluded from page 128.) 


Austenitic Cast-Iron Liners. 


Whilst discussing the subject of cylinder liners 
passing reference might be made to the newer 
austenitic type of alloy cast iron such as ‘* Ni- 
Resist ’? and Nimol.’’ In the foregoing the 
author has dealt with ‘‘ pearlitic ’’ cast iron, 
containing generally up to 14 or 23 per cent. 


of nickel and chromium, and ‘* martensitic *’ 
east irons, with nickel generally up to 6 per 
cent. Lf the additions of nickel, part of which 
may be replaced by copper, are increased up 


to about 20 per cent., then an entirely new 
type of cast iron is developed, the castings then 
in the ‘austenitic ’’ condition. These 
castings show special properties of interest to 
the general engineer, such, for example, 
heing non-magnetic, and showing to a marked 
a resistance to the effects of heat and 
corrosion, Of interest to the automobile engin- 


as 


degree 


eer, however, is the fact that the austenitic 
casi iron possess an abnormally high thermal 


coeficient of expansion, this being of the order 
of 18 millionths per deg. C., as compared with 
12 millionths for ordinary cast iron. The 
austenitic cast irons show an expansion but 
little below some of the special aluminium alloys 
used in the automobile industry. These irons 
are accordingly becoming of special interest in 
cases where liners are required to be fitted in 
aluminium block castings, or even, as in the case 
one American manufacturer, where a cast- 
iron liner is required in an aluminium. air- 
cooled cylinder. Working in conjunction with 
an aluminium piston, such a type of construc- 
tion ensures a uniform expansion throughout 
the whole engine, with the elimination of such 
obvious troubles as piston ‘slap on the one 
hand, and distortion on the other. 


The application of the austenitic cast irons 
has not yet been greatly developed in this country 
and some initial experiments indicated that care- 
ful control over composition is necessary if 
reasonably good wearing quality is to be ob- 
tained. It is now realised, however, that by 
using certain maximum proportions of nickel 
or nickel and copper, together with a small 
proportion of chromium, it is possible to obtain 
castings which ‘ surface-harden,”’ offering pos- 
sibilities of exceedingly good-wearing quality. 
A composition of the type under consideration 
would be, for example, nickel 12, copper 6 and 
chromium 3 per cent. The austenitic cast irons 
are generally readily machinable but, when the 
composition is reduced in order to improve wear- 
ing quality, then, naturally, the machining 
difficulty is somewhat increased. 


Nitrogen-Hardened Liners. 


A discussion of alloy cast irons in cylinder 
liners would not be complete without a reference 
to the nitrogen-hardened liners now available. 
Alloy cast irons are used in the nitrogen-harden- 
ing process in order to facilitate the actual 
hardening operation. The composition of iron 
generally used contains as an essential con- 
stituent a small proportion of aluminium. Other 
special additions are also present, including 
generally chromium, in order to stabilise the 
structure, and nickel to ensure density and 
soundness in the castings. Preliminary tests on 
the nitrogen-hardened liners have given promis- 
ing results, but it is felt that greater experience 
under service conditions is required before an 
ultimate decision can be given. 


Brake Drums. 


Cast-iron brake drums first came into favour 
when it was found that the heavier loads carried 


by commercial vehicles to-day caused bad scoring 
of the steel drums previously used whilst, at the 
same time, braking pressures had to be exces- 
sively heavy on account of the relatively low 
coefficient of friction of the steel surface. <A 
few years’ experience with cast-iron drums re- 
vealed the fact that cast iron of itself gave a far 
better brake drum than could be obtained with 
steel under commercial conditions. Its coefficient 
of friction is high, so that braking pressures are 
less and, at the same time, the wear and tear 
on brake shoes is less than in the case of a scored 
steel drum. As pressures continued to increase, 
however, an appreciable degree of wear was en- 
countered in cast-iron drums, apart from which 
there was not unnaturally a certain fear among 
engineers concerning the strength of the drums 
in question. 

Parallel with the developments in connection 
with eviinder blocks and liners, alloy cast-iron 
brake drums made their appearance and have 
been very generally adopted. Reports on the 
wearing ‘quality of the alloy cast-iron drums, 
although sometimes conflicting, indicate that the 
special irons offer a wear resistance superior to 
that of the unalloyed material. Of more definite 
importance, however, is the superiority of the 
alloved iron from the point of view of mechanical 
strength and resistance to shock. Whether a 
drum tends to wear thin or no, there is always 
the possibility that a flying stone may split the 
casting, or a sudden braking with excessively- 
high pressure may prove too much for the drum 
and it burst. It has, therefore, become neces- 
sary, quite irrespective of the wear-resistance 
point of view, to adopt the strongest and most 
shock-resistant types of iron available for the 
drum castings, and experience has shown that an 
alioy cast iron, generally of the nickel-chromium 
or nickel—low-silicon type, offers the best 
insurance against trouble due to such mechanical 
weakness. 

Up to the present no extensive consideration 
has been given, it is believed, to the possible 
application of martensitic cast irons to brake 
drums, owing primarily to the fact that a hard 
structure “ as cast ’? might, in the case of drums, 
prove too difficult to machine. Little attention 
has also yet been given to the heat-treatment ot 
drum castings. 


Improved Wearing Quality in Other Components. 


Whilst cylinders and brake drums present the 
two most important fields in which alloy cast 
iron has been adopted, these newer materials are 
of interest in connection with a number of other 
components which, although of smaller dimen- 
sions, are in many cases as important as the 
larger parts already discussed. In the case of 
piston rings, it is somewhat difficult to make any 
general statement. There is, however, a definite 
case to be made for the hardened cast-iron piston 
ring when used in conjunction with hardened 
cylinder liners. As in the case of liners, a small 
proportion of nickel or chromium is generally 
employed, and this addition has the effect of 
increasing toughness and strength. 


It is now widely accepted that one of the most 
serious causes of cylinder wear is looseness in the 
rings due to wear or distortion of piston-ring 
grooves. This trouble is particularly acute with 
certain of the aluminium alloys frequently used 
for pistons, and becomes extremely serious when 
an initial small wear in the cylinder causes 
diametrical sliding of the piston ring, with con- 
sequent wear and widening of the grooves, so 
that, ultimately, the ring becomes loose and 
tends to tilt, thus scraping the cylinder wall. 


135 


A recent development reported from Germany 
aims to obviate this trouble, and is of special 
interest. 

The German method* consists in casting an 
austenitic cast-iron ring into the aluminium 
piston in such a position that the lands for at 
least the top two rings are cut in the insert. 
A suitable composition of austenitic cast iron can 
he chosen so that its expansion is exactly equal 
to that of the aluminium alloy, and, conse- 
quently, with a good cast junction between the 
iron and the aluminium, sufficient contact is 
maintained to cause little or no loss in thermal 
conductivity. The austenitic cast iron then 
tends to harden in service, giving a ring groove 
with excellent wearing qualities, thus preventing 
looseness of the rings with consequent tilting and 
excessive abrasion. 

Another component of vital importance in all 
automobile engines is the valve seat. With the 
increasing tendency to use liners, there is an 
ever-growing demand for the use of inserted 
valve seats, for, clearly, when liners and valve 
seats are both used as inserts, then there is no 
other demand on cylinder-block metal than that 
it should be sound and strong; it is not called on 
to resist wear in any part. All the varieties of 
alloy cast iron discussed above have been tried 
out for valve seats, especially for the exhaust 
valves. Engine practice is not yet so stabilised 
as to make it possible to lay down any hard-and- 
fast rule concerning seats. Where a cast-iron 
seat is inserted into a cast-iron block or head, 
then one of the centrifugally-cast grades of 
nickel-chromium cast iron with or without heat- 
treatment is generally employed. The austenitic 
types of cast iron, with their higher expansion, 
have been used, especially as inserts in alumi- 
nium blocks and head, but, due to lack of know- 
ledge concerning the best composition to give 
high expansion coupled with really good wearing 
quality, it is doubtful whether these irons have 
yet proved superior to other generally-accepted 
materials, such as aluminium-bronze or 
Monel metal. 

For valve guides a good wearing quality is 
again required, and perhaps the most satisfac- 
tory material now available consists of an alloy 
cast iron, hardened by heat-treatment. In the 
case of both valve guides and seats where hard- 
ening by heat-treatment is needed, a subse- 
quent tempering serves to stabilise the structure 
and properties, so that, even when operating at 
relatively high temperatures, the hardness and 
wearing quality of the part are maintained. 

Another special case in which alloy cast irons 
have proved of interest is for tappet heads, in 
which the use of nickel and chromium in small 
proportions has been found to give a harder and 
cleaner chill where chilled heads are employed. 
Certain manufacturers report that, with the 
alloy compositions, they have been able not only 
to maintain the harder chill, but a sharper 
demarkation between chill and grey results, so 
that a stronger and tougher product, which is 
yet more machinable in the stem, can be pro- 
cured, 

Heat-Resisting Cast Iron. 


In certain applications of cast iron in auto- 
mobile construction, a heat-resisting grade of 
metal is required in order to eliminate trouble 
with growth and distortion. This is true espe- 
cially of cylinder heads in some of the newer 
compression-ignition engines, also 
generally true of exhaust manifolds. Chromium 
is used under these conditions to improve the 
heat resistance, the proportion being generally 
of the order of 0.3 to 0.5 per cent. If the con- 
ditions are, however, particularly severe, then 
it may become necessary to increase the chro- 
mium to a higher figure, in which case nickel is 
generally added with the chromium in order to 
counteract the embrittling and hardening effect 
of the latter. 


* E. Mehle, “An Aluminium Piston with Nimol Cast-Iron 
Ring Grooves,’’ Deutsche Motor Geitschrift, July, 1932, p. 134. 


c2 


el. 
tal 
his 
lat 
On, 
his 
r’s 4 
the 7 
nui 
nes 
ca- 7 
rht 
ces 
ely a 
ret 
uld 
red : 
Ime 
fou 
on 
ved 
oF 
cod ~ 
and 
the =a 
933 
ANE 
and 
ible 
nce. ” 
the 
| 
j 
| 
¢ 
1 to 
, to 
ring 
but 
and 
| : 
|| 


136 


Conclusion. 


The use of alloy additions to casi iron has 
offered not only a method of improving castings 
so as to fit them for the more rigorous service 
expected to-day, but has also opened up new 
fields for iron castings by offering to the engineer 
such new types of metal as the martensitic and 
austenitic types obtained by the use of the higher 
alloy additions. The problems encountered in 
automobile engineering are so many and diverse 
in character that all the various types of cast 
irons are finding application in one component 
or another. 

It has been shown that small alloy additions, 
especially of nickel, are of importance in assist- 
ing production, by improving strength, density, 
pressure-tightness and machinability. Such im- 
provement is weleome in connection with many 
designs of cylinder blocks, head, pistons and 


numerous other components which, owing to 
varying section and complex design, present 


problems due to unsoundness or hardness in 
machining. In studying the ever-present prob- 
lem of wear, it has been found that alloy cast 
irons in the pearlitic, martensitic or austenitic 
conditions, all have some contribution to offer 
in improved service; the martensitic type ob- 
tained by heat-treatment offering perhaps the 
greatest hope for the future. The austenitic 
iron is of special interest where castings pos- 
sessing high expansion are required to work in 
conjunction with aluminium alloys. 

Other types of alloy cast irons 
where heat or corrosion resistance are required ; 
in fact it is hoped that the wide scope covered 
by the Paper will serve to indicate both the wide 
range of properties available in the special cast 


are available 


irons and their corresponding wide field of 
application. In this connection it is especially 


interesting to note the reports concerning the 
use of alloy cast irons for both camshafts and 
also crankshafts now emanating from America. 

Finally, the author begs to acknowledge the 
kind assistance of many friends in the automobile 
industry, many of whom allowed him to scruti- 
nise their private records. It had been hoped to 
present figures in support of some of the state- 
ments made, but, after mature consideration, 
it was decided best to omit all figures, owing to 
the extreme difficulty of getting any records 
which would be at the same time truly repre- 
sentative and conclusive. 

It is hoped that the information given is a 
fair statement concerning the present position 
of the alloy cast irons in the automobile industry, 
and that it will at least prove the basis of useful 
discussion. 


Iron and Steel Production. 


The National Federation of lron and Steel 
Manufacturers in their Statistical Bulletin 
for December state that the pig-iron production 
showed a slight improvement and amounted to 
284,500 tons compared with 267,700 tons in 
November. The number of furnaces in blast at 
the end of the month was 60, a net increase of 
one since the beginning of the month. The 
December production brings the total for the 
year to 3.573,000 tons compared with 3,772,600 
tons in 1931 or a reduction of 5.3 per cent. The 
production is thus lower than in any year since 
1858 with the exception of those years affected 
by industrial disputes. 

Steel production in December showed a decline 
of 43,400 tons to 430,400 tons, the decline being 


accounted for by the Christmas holidays. The 
total steel output for the year, therefore, 
amounted to 5,256,800 tons compared with 


5,202,600 tons in 1931, an increase of 1 per cent. 


Messrs. VICKERS-ARMSTRONGS. LIMITED, are to 


build a new training ship for the Brazilian Navy 
at the price of £314,500. 


FOUNDRY TRADE JOURNAL... 


Pig-Iron Imports into the United 
States. 


EFFECTS OF DEPRECIATED CURRENCIES. 


Mr. James A. Farrett, chairman of the 
Foreign Commerce Department Committee of the 
United States Chamber of Commerce, recently 
urged immediate enactment of legislation to 
protect American producers and manufacturers 
against the destructive effects of imports from 
countries having depreciated currencies. He 
appeared before a sub-committee of the House 
Committee on Ways and Means. The proposed 
legislation has found added strength in view of 
the growing injury being done American industry 
by imports from countries that have gone off the 
gold standard. 

Mr. T. W. Kennepy, of the Mystic [ron Works, 
Everett, Mass., urged quick passage of the Hill 
bill which provides that when the currency of a 
foreign country depreciates as much as 5 per 
cent., a tax sufficient to compensate for the de- 
preciation shall against imports. 
During the last year of the operation of Mystic 
furnace, idle since August 31, 1931, Mr. Kennedy 


assessed 


be 


said the cost of production of pig-iron was 
$18.71 a ton. Indian iron was sold recently, he 


stated, at $13.07, f.o.t. cars, Boston, or $5.64 
less than the cost at Mystic furnace. <A price of 
$13, f.o.t. dock, Providence, R.I., it was ex- 
plained, was made on a sale of Dutch iron. This 
was said to be $7.78 under the price at which 
Mystic iron could be laid down at Providence, 
based on a cost of $18.71 plus a freight rate of 


$2.07. Dutch iron also had been sold, it was 
stated, at $13 laid down at the dock, Bridge- 
port, Conn, representing $8.59 below furnace 


cost at Everett. 

It was observed by Mr. Kennedy that the 
Netherlands is on the gold standard, but he 
pointed out that Holland gets raw material from 
countries off the gold standard. Holland, he 
remarked, uses Spanish ore and can buy it 
with Spanish currency, depreciated at 56 per 
cent.; African ore, which can be bought for 
$3.30 to the pound sterling and fuel which 
can be bought with the depreciated mark. 
Holland, it was stated, also has the advantage 
of labour costs comparable with the rates of its 
depreciated-currency neighbours. 

Pig-iron can be delivered from Holland to 
Atlantic seaport points for $1 a ton, it was de- 
clared, while it costs Mystic $1.50 to deliver 
pig-iron from Everett to Lynn, Mass., nearby. 
Mr. Kennedy said that at the prices that 
are being made on the eastern seaboard and in 
the section of the country where his concern sells 
pig-iron it is not a matter of competition with 
home producers. ‘‘It is a race between India 
and Japan and the Netherlands and England 
for our own pig-iron business,’’ he said. ‘‘ Their 
prices are so far under the market that it is 
not possible to compete.’’—‘‘ The Iron Age.’’ 


Pig-iron and Steel Output. 


The National Federation of Iron and Steel Manu- 
facturers states that there were 62 furnaces in blast 
at the end of January, an increase of two since 
the beginning of the month. Production of pig-iron 
in January amounted to 286,600 tons, compared with 
284,500 tons in December and 330.000 tons in 
January, 1932. The production included 74,600 tons 
of hematite, 125,000 tons of basic, 76,800 tons of 
foundry and 8,300 tons of forge pig-iron. The out- 
put of stee] ingots and castings amounted to 444,400 
tons, compared with 430,400 tons in December and 
429,700 tons in January, 1932. 


THE SCHEME OF ARRANGEMENT under which the 
English Steel Corporation, Limited, offer to pay 
the debenture-holders of the Darlington Forge, 
Limited, 20 per cent. of their holdings was approved 
at a meeting of the debenture-holders at Darlington. 


FEBRUARY 23, 1935, 


Publication Received. 


Iron and Steel Trades in 1932, Published by 
Messrs. William Jacks & Company, Winchester 
House, Old Broad Street, London, E.C.2. 

This is one of the most authoritative reviews 
printed. The outstanding germane facts of the 
past year are given, and whilst one may possibly 
disagree with some of the conclusions, one can 
find no tault with the logic. For instance, it is 
stated that ‘‘ the industries which use iron and 
steel far outrange in their magnitude the steel 
industry itself.”’ We suggest that any attempt 
to define the ‘‘ steel industry ’’ would be defi- 
nitely inconclusive. Does it, broadly, include 
iron, and does the iron industry include Stanton, 
Staveley, Sheepbridge and Cochrane’s _iron- 
foundries and exclude the railway, textile and 
automobile foundry shops? Again, the argu- 
ment of the value of the merchant to industry is 
raised. We scarcely dare express our own views 
as there would be a tacit assumption that all 
merchants were as like to each other as_ peas. 
If all merchants gave real service to both con- 
sumer and supplier as do those with national and 
even international reputations, no argument as 
to their worth could possibly arise, but, alas, 
the pea analogy does not always hold good. The 
review gives detailed reports of the Cleveland 
pig-iron trade, pig-iron production, pig-iron 
prices, hematite, iron ore, the steel trade, im- 
port and export, wages, shipbuilding, coal and 
scrap trade. The average foundry owner would 
have a better appreciation of future business 
conditions by studying this carefully-compiled 
booklet. 


Catalogue Received. 


Pig-iron.—The Frodair [ron & Steel Company, 
Limited, of Fenchurch House, London, E.C., 
have sent us for review a catalogue they have 
produced for their Continental business. The 
one in our possession is carried out in English 
and French, and we presume that there must 
be at least one other, as it would be unsatis- 
factory to send this edition to German foun- 


dries. The pamphlet is 6 in. by 4} in. and 
runs to 108 well-illustrated pages; in fact, 
no matter where one opens it a_ picture 


will be revealed. Now we are not at all sure 
that the size used has been wisely chosen, because 
a catalogue of this character is well worth keep- 
ing, but it is not of the best dimensions for 
filing. The lay-out of the catalogue is designed 
first to impress the reader by the undoubtedly 
long and great experience possessed by the 
issuing house, then to show the part they have 
played in the development of the automobile 
industry. Locomotive building is similarly 
treated, whilst following come sections devoted 
to rolls, propellers, cylinders for all duties and, 
finally, stove-grate and ornamental castings. 
However, this is a very interesting production— 
it serves to remind us that British iron finds its 
way to all the corners of the globe and its uses 
are legion. 


Diesel-Electric Express Train. 


Trials of the first Diesel-electric train to run on 
a British main line to strict express schedule tim- 
ing were made on February 13 between London and 
Birmingham, in preparation for a regular express 
service which was opened on Monday. February 20. 
and will continue daily for the duration of the 
British Industries Fair. The service is being in- 
angurated under the joint auspices of Messrs. Sir 
W. G. Armstrong. Whitworth & Company (Engin- 
and Shell-Mex and B.P., 
with the co-oneration of the L.M.S. Railway 
authorities. The train is a_ self-contained unit, 
generating its own electric power from an oil-driven 
engine, and capable of maintaining a speed of 65 
m.p.h. 


eers), Limited. Limited, 
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The Influence of Several 


when Added 


FOUNDRY TRADE JOURNAL. 


Less Common Elements 
to Cast Iron. 


By J. E. Hurst (Oliver Stubbs Medallist). 


There are quite a large number of elements, 
not familiar in connection with cast iron, but 
ot which it is of interest to know their influence 
when present in cast iron. The elements which 
come within this category are beryllium, boron, 
sodium, magnesium, calcium, zinc, selenium, 
arsenic, zirconium, tin, antimony, cerium, lead, 
bismuth and uranium. Some of these elements, 
whilst uncommon as additions to cast iron, are 
not uncommon from the point of view of rarity, 
a fact which is of additional importance in the 


knowledge of their influence. A number of 
these elements, such as magnesium and _ zir- 


conium, are known to have a pronounced affinity 
for oxygen, and some of them a similar affinity 
for nitrogen. This knowledge has inspired their 
suggested use as deoxidisers or scavengers, this 


latter term probably embodying in addition 
their denitrifying action. In its turn, this 


scavenging effect is claimed to effect a marked 
improvement in soundness. By anology, with 
the known influence of small additions ot 
aluminium and titanium to steel, it is antici- 
pated that quite small additions of these scaveng- 
ing elements would have a like effect when added 
to cast iron. Whilst the possibilities of the 
scavenging effect and even the coagulating effect 
on slags and other suspended impurities, of small 
additions of some of these elements is beyond 
question under certain circumstances, it cannot 
be said that in the case of cast iron this effect 
has ever been clearly demonstrated as of real 
commercial value in relation to any of the 
elements above enumerated. 

[In @ comprehensive investigation, including 
all possible elements, Schwartz (Trans. A.F.A., 
Vol. XXXIII) endeavoured to ascertain the 
effect of these on the graphitisation of white 
cast iron by annealing. Of all the elements 
tried, attempts to alloy lithium, calcium and 
magnesium to molten cast iron repeatedly failed. 
The elements boron, selenium, tellurium, anti- 
mony, chromium, molybdenum, tin and cerium 
were those which revealed detectable deleterious 
effect on the commercial graphitisation of white 
iron by annealing. 

Beryllium. 


The metal formerly known as glucinium was 
first detected by Vauquelin in 1798 and first 
isolated by Wohler in 1828. As a metal it has 
remained practically unknown for a long time 
owing to the difficulties in its preparation. 
Recent work, principally in Germany, in the 
preparation of this metal has been so far suc- 
cesstul as to bring this metal and its alloys into 
commercial prominence. It is prepared by the 
electrolysis of beryllium fluorides which in their 
turn are obtained from the mineral beryl 
(3 BeO . Al,O, . 6 SiO,), having a maximum 
content of 5 per cent. beryllium. Beryllium is 
one of the elements located near the extreme 
wing of the periodic system and, with an atomic 
number of 4, it has one of the lowest atomic 
weights. Lithium is the only metal having a 
lower value. In the periodic system it stands 
between lithium and the non-metal boron. Just 
as lithium differs from the alkali metals and 
shows a certain relationship to magnesium, it 
was to be expected that beryllium would resemble 
aluminium in many respects. 

Beryllium is a_ steel-grey metal, hard and 
brittle. Whilst this metal, of 99.9 per cent. 
‘purity, has no ductility at ordinary tempera- 
iures, recent work appears to indicate that the 
completely pure metal would be ductile under 
these conditions. The commercial metal becomes 


somewhat ductile at higher temperatures. but 
is difficult to work on account of its affinity to 


oxygen. ‘The metal is 17 times more transparent 
to X-rays than aluminium and possesses a high 
reflecting power for ultra-violet light. The 
modulus of elasticity (Young's modulus) is very 
high, approaching almost that of steel. In 
addition it possesses a very high tensile strength. 
Its hardness is 6 to 7 on Moh’s scale, and is 
sufficient to scratch glass. The electrical con- 
ductivity is by no means unusually high, as was 
formerly assumed, but amounts to only one- 
twelfth that of copper. Some of the principal 


properties are enumerated in Table 1:— 
TaBLE I.—Properties of Beryllium. 
Atomic number 
Atomic weight 9.02 
Specific gravity 1.84 


Specific heat . . 


0.43 cals. per gram. 
Melting point 


1,278 deg. C. (correct within 
64 deg. C.). 

32 cals. per gram. 

10.3 ohms per cm. cube. 

12.3 x 10-6 


Latent heat of fusion 

Electrical resistivity 

Coefficient of expan- 
sion 

Crystal form . . Hexagonal close packed x 
2.28 Angstrém units. 


The alloys of iron and beryllium have been 
studied and a tentative diagram of the binary 
system constructed. The diagram recognises the 
system as eutectiferous, the eutectic containing 
9.5 per cent. beryllium and having a melting 
point of 1,160 deg. C. The magnetic change 
point is lowered with increasing beryllium to 
650 deg. C. at 4.8 per cent. Be. The saturated 
solid solution at 1,160 deg. C. contains 6.4 per 
cent. Be. The system shows a closed y loop with 
0.34 per cent. Be and the A4 point was recorded 
at 1,190 deg. C. With about 1 per cent. beryl- 
lium the iron alloys show slight age-hardening 
properties and these increase with the Be con- 
tent. A hardness corresponding to a 1 per cent. 
carbon steel after quenching is reached with 
approximately 4 per cent. Be addition. This 
alloy, however, is coarse-grained and difficult to 
work. With the addition of nickel the amount 
of Be necessary to produce a given hardness is 
only about one-quarter of that required in the 
plain iron alloys and the crystal texture is much 
finer. When the amount of nickel exceeds 23 per 
cent. the hardness diminishes. With the addition 
of chromium to such alloys containing nickel the 
maximum hardness can be developed and alloys 
having the characteristics of high-speed steels 
are produced. An alloy containing 1.05 per 
cent. Be, 6.25 per cent. Ni and 12.69 per cent. 
Cr after quenching from 950 deg. C. and age- 
hardening at 500 deg. C. had a Brinell hardness 
of 687 and was close-grained. Invar steels with 
35 per cent. nickel and 1 per cent. beryllium 
show good resistance to corrosion and remarkable 
strength after ageing. If steel is coated with Be 
and maintained for a time at temperatures of 
900 to 1,150 deg. C., the Be diffuses into the steel 
forming a protective case capable of withstand- 
ing hot hydrogen. 

There are practically no experimental data 
available on the influence of beryllium added to 
cast irons. Spectroscopic traces of beryllium are 
found in severa! Norwegian pig-irons obtained 
from hauxitie ores (¢.g., Norskalloy). 


Boron. 

Boron with the atomic number 5 occupies a 
position at the extreme wing of the periodic 
series between beryllium and carbon. It belongs, 
like carbon and silicon, to those non-metallic 
elements which are capable of forming com- 
pounds of distinctly metallic character with 
metals. A compound of boron and carbon (B,C) 
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was identified by Moissan. The iron-boron 
binary system has been investigated and the 
diagram propounded shows the system to be 
euicctiferous, the eutectic containing 3.8 per 
cent. boron and having a melting point of 1,174 
deg. C. The solubility of boron in iron at all 
temperatures is very small. Two phases have 
been recognised as a result of X-ray examina- 
tions having the formule (Fe,B), and (FeB) 
at about 9 and 17 per cent. boron approximately. 
The temperature of the A, point is recognised as 
constant at 915 deg. C. up to 9 per cent. boron 
and the magnetic change point is similarly recog- 
nised as constant at 768 deg. C. With as little 
as 0.8 per cent. boron a eutectoid constituent is 
formed which is very simiiar to carbon-pearlite 
and has been named boron-pearlite. 

According to Tschischewsky the alloys of iron 
and boron are remarkably hard. More recently 
Wasmuht (Archiv. Eisenhiittenwesen, 1931, 
Nov.) examined a series of iron-boron alloys 
containing from 0.06 to 2.53 per cent. boron. 
He finds that the binary alloys are incapable of 
hardening by quenching and precipitation har- 
dening was hardly noticeable. An addition of 
2 per cent. manganese to the alloys extended 
their y range until the iron-boron system showed 
features very similar to those of the iron-carbon 
system, and the alloys attained a hardness by 
quenching, and according to the boron content of 
up to 400 Brinell. The presence of manganese 
may be an explanation of the observation on the 
part of prior investigators that the iron-boron 
svstem closely resembled the iron-carbon system. 
Austenitic-chromium steels alloyed with boron 
showed precipitation-hardening effects. 

When added to the iron-carbon alloys, boron 
is said to act like silicon diminishing its power 
of absorption of carbon. It is also said to have 
the effect of lowering the transformation points 
and at the same time reduce the susceptibility to 
hardening. On the other hand Schwartz has 
shown that this element prevents graphitisation 
by annealing and it is recorded that experi- 
ments conducted in Germany showed that the 
addition of even small quantities of boron to 
cast iron tended to prevent the formation of 
graphite. Alloys containing 0.2, 0.4. and 08 
per cent. of boron were investigated. With 
0.4 per cent. boron it was found that the alloys 
were hard to machine, whilst the 0.8 per cent. 
boron alloy was so brittle that it could be 
pounded in a mortar. The silicon content of the 
alloys is not stated. Campion has recorded 
experiments on the addition of boron to cast 
iron. He expresses surprise that the cast iron 
is not embrittled by the addition. With a cal- 
culated addition of 1 per cent. boron he records 
practically no change in hardness and an in- 
crease in transverse breaking load. 

Boron can be added to cast iron as ferro- 
boron. A standard electrothermic grade has the 
following composition :—C., 2.85; B., 32.00; S., 
0.03: D., 0.005 per cent. The addition of boron 
is often recommended in small quantities as a 
deoxidiser and scavenger. A U.S.A. patent 
number 1,509,642 recommends the addition of 
0.03 to 0.04 per cent. boron to acid-resisting 
alloys to soften and render them freely 
machinable. 


Sodium and Potassium. 


The effect of sodium has received little atten- 
tion, but Piwowarsky records that certain cast- 
iron electrodes used in the electrolysis of bauxite- 
crvolite mixtures in the manufacture of alu- 
minium were found to have absorbed this 
element. It was remarked that such pieces of 
iron showed no rusting even after months of 
exposure. (‘‘ Hochwertiger Graugiiss,”’ p. 287.) 
Percy records that Gay-Lussac and Thenard dis- 
covered an alloy of iron and potassium in the 
manufacture of the latter metal when using iron 
tubes. It was formed by long exposure of iron 
turnings to the vapour of metallic potassium. 
The iron thus alloyed was described as being very 
soft and flexible, capable of being cut with 
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scissors and even scratching with the finger nail. 
The alloy oxidised in air and decomposed in 
water with effervescence. Calvert and Johnson 
are stated to have alloyed iron with potassium 
by strongly heating iron filings and bitartrate 
of potash. They obtained an alloy containing 
74.60 per cent. Fe and 25.40 per cent. K, corre- 
sponding to the formule Fe,K. The alloy 
resembled malleable iron in appearance and could 
be forged and welded, yet, strangely, the 
material was hard to the file. The alloy oxi- 
dised rapidly under water. 


Magnesium. 

Schwartz records that the repeated attempts 
to alloy this metal with cast iron resulted in 
failure. When introduced into molten cast iron 
it is accompanied by strong reaction. It is stated 
that there is little effect on the mechanical 
properties after such treatment, but the iron is 
left decidedly harder. Percy states that mag- 
nesium occasionally appears in minute propor- 
tions in the published analysis of cast iron. 


Calcium. 

Like magnesium, Perey records that calcium 
often appears in published analyses of cast iron. 
It is very likely that these resulted from the 
presence of slag occlusions. Gay-Lussac obtained 
no evidence of the separation of calcium by 
exposing a mixture of iron and lime to the 
highest temperature of the blast furnace, either 
with or without the addition of carbon. 
Karsten recorded the presence of 0.17 per cent. 
Ca in iron, made by converting cast iron to 
malleable iron on the charcoal-refinery hearth, 
with additions of calcium carbonate. It was 
recorded that this iron was deficient in weld- 
ability and tenacity. It is not clear that this 
calcium may not have been slag’ inclusions. 
Smalley (‘‘ Engineering,’’ 1922, page 277) records 
that the addition of up to about 0.2 per cent. 
of calcium had no effect on the tensile and trans- 
verse strength or on the fluidity and shrinkage 
of cast iron. 

Zinc. 

Percy records a proposed alloy consisting of 
80 per cent. zinc, 10 per cent. copper and 10 per 
cent. iron under the name of unoxidisable cast 
iron. It is prepared by melting together with 
suitable precautions zinc, copper and cast iron. 
The alloy is stated to be unoxidisable. There is 
no record of the presence of this element in cast 
iron, and the rapid oxidisation, together with its 
high volatility, precludes the possibility of its 
presence in molten cast iron obtained by ordi- 
nary smelting operations. 


Selenium. 

This element closely resembles sulphur in pro- 
perties and, like it, can exist in three allotropic 
modifications. One of these is distinctly metallic 
in appearance and has a steel-grey lustre. It 
melts at 217 deg. C. and boils at 690 deg. C., 
giving off dark yellow fumes which can be 
readily condensed. It burns readily in air when 
heated, and dissolves readily in acids. It unites 
with other metals to form selenides, which are 
similar in character to sulphides. Some prin- 
cipal properties are listed below :— 

79.2 

4.5 

0.084 cals. per gram. 
217 deg. C. 

16.4 cals. per gram. 


Atomic weight 
Specific gravity 
Specific heat . . 
Melting point 

Latent heat .. 


Selenium is a by-product of copper smelting 
and the manufacture of sulphuric acid. Early 
attempts to add selenium to molten steel in the 
furnace were accompanied by heavy losses. Re- 
cently a ferro-alloy has been developed by the 
American Smelting Corporation, a _ typical 
analysis of which is as follows:—Carbon, 9.0; 
silicon, 0.72; phosphorus, 0.2; sulphur, 0.32; 
and selenium, 52.11 per cent. This ferro-alloy 
is heavier than pure selenium and is more 
readily assimilated by the molten metal. A re- 
cent development in the use of selenium is in the 
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manufacture of free-cutting rustless steels of the 
18/8 type. (U.S. patent No. 1,846,100.) This 
is an austenitic steel containing approximately 
18 per cent. chromium; 2 per cent. nickel and 
0.25 per cent. selenium. It is claimed that 
selenium has advantages over sulphur in con- 
ferring tree-cutting properties on these steels. 
From this it is to be inferred that its behaviour 
when added to iron-carbon alloys is similar to 
that of sulphur. The effect of selenium on the 
properties of cast iron does not yet appear to 
have been explored. 
Arsenic. 

This element is frequently present in small 
quantities in certain pig-irons. Its influence on 
the properties of cast iron have not been in- 
vestigated. In all probability its influence is 
analagous with that of phosphorus with which 
constituent it is associated. It is stated that 
it probably acts as a hardener and up to 0.1 
per cent. had no notable effect on normal cast 
iron. The constitutional diagram of the binary 
iron-arsenic system has been investigated. The 
system in many respects resembles that of iron 
and phosphorus and is eutectiferous, the eutectic 
occurring with a percentage of 30.3 per cent. 
arsenic at a temperature of 825 deg. C. The 
saturated solid solution is found to contain 
6.8 per cent. As probably as the chemical com- 
pound Fe, As. 

Zirconium. 


In the form of ferro-zirconium, zirconium has 
been used as a scavenger in the production of steel, 
aud it has been proposed to use zirconium steels 
for armour plate and automobile parts. Alloyed 
with nickel or cobalt in conjunction with molyb- 
denum, zirconium is said to produce an excellent 
high-speed steel. 
conium, 53.5 


Au alloy of 6.8 per cent. zir- 
per cent. niobium and 39.7. per 
cent, tantalum is used as a substitute tor plati- 
num in the preparation of 
chemical apparatus. The oxide of zirconium is 
used as a refractory and hes given excellent 
results in linings of erucibles and electric-induc- 
tion furnaces. 


ant l-COrrosive 


It also is more incandescent and 
of greater radiating power than lime of mag- 
nesia when heated to high temperatures, and 
consequently finds use as cylinders in the pro- 
duction of limelight. 

Considerable difficulty has been experienced in 
preparing the metal, even in a state of compara- 
tive impurity. [t is available as ferro-zirconium, 
silicon-zirconium and zirconium-manganese-sili- 
con alloys. Some properties of zirconium metal 
are listed below: 


91.22 

6.53 

0.0662 cals. per gram. 

1,700 deg. C. (Allibone and 
Sykes). 

41.0 microhms per c.c. 

0.00438 


Atomic weight 

Specific gravity 

Specific heat .. 

Melting point 

Specific resistance 

Temperature coeffici- 
ent of specific re- 
sistance 


Some of the various rich alloys which have 


Fepruary 23, 1935. 


With further additions of zirconium up to 30 
per cent. a second constituent appeared in the 


structure increasing constantly in amount up 
to 30 per cent. of zirconium. In all these 


alloys, however, some eutectic constituent was 
present. This second constituent is probably a 
compound of iron and zirconium. It is stated 
that zirconium appears to alloy readily with all 
metals that have been tried so far, but in every 
case it forms metallic compounds, and not an 
extensive range of solid solutions. The micro- 
structure of the Fe-Zr alloys is revealed by 
etching with a solution of 5 per cent. nitric 
acid in alcohol. The solid solubility of zirconium 
in iron at room temperatures is probably about 
0.3 per cent. An alloy containing 0.8 per cent. 
zirconium shows traces of eutectic after anneal- 
ing for a period of six hours at 950 deg. C. 

The effect of zirconium on the transition points 
of iron has been investigated by the 
workers. The 900 deg. C. (Ar,) change point is 
lowered, but the 760 deg. C. (Ar,) change point 
is not affected. Zirconium therefore shows no 
analogy with silicon in its action on the modifica- 
tions’ of iron and no closed y region was ob- 
tained. The melting point of the eutectic is 
very near to the melting point of iron, but no 
definite temperature results were obtained. 
The hardness values were increased constantly 
from 1 to 30 per cent. zirconium. A steep rise 
in hardness was obtained from 0 per cent. to 
1.0 per cent. zirconium. The Brinell hardness 
of the eutectic was 290. 


Sale 


Alloys containing 0 per cent. to 6 per cent. 


Zr were forged hot successfully, the best forg- 
ing temperature increasing considerably with 


increasing zirconium content. Above 8 per cent. 
Zr forging was unsuccessful. The tensile 
strength on specimens normalised at 50 deg. C. 
to an approximately constant Brinell hardne-s 
are given along with the ductility in Table III. 
Waisting occurred in all test pieces up to 2 per 
cent. Zr but not on those containing 4 per 
cent. to 6 per cent. Zr. 


TaBLe ILI. — Me chanical Prope rties of Zircon inm 
Alloys. 


= Brinell Number. 
Zircon- 


— As-cast. | As forged. 
Tons per 
Per cent. sq.in. | Per cent. 
0.0 57 105 19.20 | 26.0 
0.8 71 123 21.9 | 38.0 
0.6 135 — 20.3 | 26.0 
1.05 140 146 25.3 | 21.0 
1.48 148 160 25.2 22.0 
3.38 160 18] 31.1 | 16.0 
5.20 183 206 30.1 | 0.1 
There is practically no information on the 


iron-carbon-zirconium alloys available. Laissus 
(Revue de Metallurgie, November 12, 1927) from 
a study of the cementation of iron-carbon alloys 
with zirconium concludes that the equilibrium 
iron-zirconium is similar to that of  iron- 


been used and are available are given in titanium.” It is of interest to note that cementa- 
Table II. tion of iron-carbon alloys takes place on heating 
TaBLe II.—Forms in which Zirconium is Available. 
Descripti | Zr. Si. Mn. Fe. | AL Ti. 
—— Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 

Ferro zirconium 65.0 — 2.60 | 0.12 
Ferro zirconium 81.32 | Car. 3.42 | 0.74 | 
Zirconium ferro silicon 12/15 39/43 | — | 40/45 | — 

Zirconium silicon 35/40 | 47/52 | | — 
Zirconium manganese silicon 20/24 | 58/62 | 10/12 | -— | — | - 


Investigation on the iron-zirconium alloys have 
been conducted by Allibone and Sykes (J.Inst. 
of Metals, 1928, Vol. I). With increasing addi- 
tions of zirconium a eutectic constituent appears 
in the structure increasing in amount until with 
15 per cent. zirconium added the eutectic alloy 
was reached. Subsequent analysis of the eutectic 
alloy showed a percentage of 12.10 per cent. Zr. 


in contact with powdered ferro-zirconium of the 
composition given in item 2, Table II. This 
cementation is accompanied by a high surface 


hardness both in the cemented and quenchei 


state. The cemented surface is only feebly 
oxidised on exposure to temperatures of 800. 
900 and 1,000 deg. C. The surface takes a 


beautiful polish which tarnishes with difficulty on 
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exposure to the atmosphere and is relatively 
feebly attacked by 50 per cent. hydrochloric 
acid. 

Addition of Zirconium to Cast Iron.—The 
principal effect claimed for the addition of 
zirconium to cast iron that it acts as a 
scavenger, and in addition to deoxidising also 
has the effect of removing any dissolved nitrogen 
which may be present. The late Dr. Moldenke 
experimented with the addition to cast iron of 
ferro-zirconium containing 30.6 per cent. zir- 
conium. It was noticed that for the smaller 
percentages the metal behaved nicely in melting 
and indicated a purifying action. The addition 
of larger percentages gave more trouble, and 
Moldenke stated that unquestionably the alloy will 
do better service in steel than in cast iron. In his 
experiments two sets of transverse test-bars were 
made, one with a grey-iron mixture and the 
other with car-wheel scrap, thus obtaining results 
for grey and white iron respectively. The results 
obtained were as follow :— 


is 


GReEY-IRON MIXTURE. 

Pig-iron 60 per cent. and grey-iron scrap 40 per cent. 
Tests average of 3 bars each. 

Zirconium added. | Breaking | 


Deflection in 


Per cent. | strength, Ibs, ins. 
None 2,700 0.10 
0.05 2,920 0.11 
0.10 2,900 O.11 
O.15 3,050 0.11 


Wurre-IRon MIXTURE. 
Scrap car wheels, 60 per cent. and white-iron scrap, 40 per 
cent. Tests average of 3 bars each. 
Zirconium added. | 
Per cent. } 


Breaking | Deflection in 


| strength, Ibs. ins. 
None 2,640 0.10 
0.08 2,790 0.10 
0.10 2,880 
0.15 2,940 


More recently the addition of zirconium to 
cast iron, using zirconium ferro-silicon and zir- 
conium - manganese - silicon, has been tried 
(* Foundry,’’? October 15, 1931). It stated 
that the addition of 0.25 per cent. zirconium to 


Is 


cast iron in the form of zirconium-ferro-silicon 
brought about a remarkable change. The 
material treated in this manner presented a 
peculiar dark-grey velvety fracture of a 


character indicating great toughness, which was 
substantiated by subsequent impact tests. In 
other experiments utilising zirconium-manganese- 
silicon the addition of 8 lbs. of this alloy equi- 
valent to 0.16 per cent Zr improved the resist- 
ance to hydrostatic pressure of cast-iron valves. 
A 12-in. gate valve which usually failed at 
800 Ibs. per sq. in., withstood 900 Ibs. per sq. in. 
and 8-in. globe valves were raised to 2,300 Ibs. 
per sq. in. bursting pressure against 1,700 to 
2,000 Ibs. per sq. in. by this treatment. These 
experiments appear to indicate that zirconium 
has a graphitising effect, although it is difficult 
io separate the effect of this element from that 
of the large amount of silicon present in the 
additions. It is claimed also that the added zir- 
conium alloys increased the fluidity of the iron 
und had a deoxidising and denitrogenising effect. 
Tin. 

It is stated by Percy that tin and iron can be 
melted together in all proportions, forming 
apparently homogeneous alloys; but when an 
alloy containing sensibly more than one-third its 
weight of tin is heated gently, at or slightly 
above the melting point of tin, liquation of tin 
occurs until a more or less definite alloy, Fe,Sn, 
is left. The liquated tin, however, carries away 
some iron. The affinity of iron for tin is well 
exemplified in common tinplate, and the presence 
of tin in steel resulting from the use of tinned 
scrap in the smelting process has been shown by 
various investigators. In the case of steel it is 
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found that the presence of this element tends to 
make the steel hard and stiff when in the heated 
state, and consequently difficult to roll. 

The binary system iron and tin has been 
investigated. The addition of tin rapidly lowers 
the melting point and with 48 per cent. tin the 
melting point is reduced to 1,132 deg: C. The 
tin is soluble in iron up to a maximum of 18 
per cent. at a temperature of 1,132 deg. C. and 
iron retains 13 per cent. tin in solution at room 
temperature. The y range of ‘solid solutions 
exist up to a maximum of about 1.9 per cent. 
tin. The diagram as constructed shows the 
existence of the chemical compounds Fe,Sn with 
41.3 per cent. Sn. and Fe,Sn with 82 per cent. 
Sn. 

Percy records a number of experiments on 
the addition of tin to cast iron from which it 
is clear that the addition of tin hardens cast 
iron. In the Great International Exhibition of 
1851, a large cast-iron bell stated to be alloyed 
with tin was exhibited. Percy himself cast a 
small bell from white cast iron melted with tin 
(5 per cent.), of which he states the tone was 
good but more shrill and inferior to one of 
copper alloved with 24 per cent. tin. With 
20 per cent. tin the alloy was still whiter and 
harder. Rinman experimented with the addi- 
tion of tin and with the addition of one 
eleventh part of this element the molten 
cast iron flowed as thin as water and was very 
brittle and hard. He called attention to the 
fact that this alloy did not rust although left 
for more than a year in a damp place. 
Guillet. investigated the effect of the addition 

iin to cast iron, and has shown that this 
element increases considerably the hardness as 
a result of the formation of a compound of tin 
and iron (Revue de Metallurgie Researches on 
shell Manufacture, 1917). more recent 
experiments conducted with the object of study- 


of 


ing the hardness of cast iron to be used for 
press tools. particularly for shell piecing, 
Guillet concluded that the addition of tin in 


quantities up to 5 per cent. would be desirable 
for those articles which are desired to maintain 
a considerable degree of hardness at high tem- 
perature. Schwartz found that the influence 
of tin was equal to that of chromium in inhibii- 
ing the graphitisation of white cast iron on 


annealing. Hanasumi has also shown (Sci. 
Reports Tohokn University, 1924, Vol. XIII) 
that the addition of tin to cast iron has a 
herdening effect. 
Antimony. 

The influence of this element is stated by 
Goerens to be similar to that of tin. Percy 
states that iron and antimony readily unite 


producing hard, brittle, white, easily fusible 
alloys of lower specific gravity than the mean of 
the component metals. It is stated that anti- 
mony tends in a greater degree than any other 
metal to destroy the magnetic property of iron. 
According to Berthier an alloy containing 70.5 
per cent. antimony and the rest iron is unde- 
composible at high temperatures. An alloy of 
one part antimony and two parts iron is said 
to be pyrophoric. The addition of antimony is 
recommended to acid-resisting alloys cast irons 
of the 14 to 16 per cent. silicon type. A British 
patent for corrosion-resisting cast iron 
(Vereinigte Stahiwerke British Patent 360905) 
claims cast iron containing up to 1 per cent. 
copper; 0.5 to 5.0 per cent. antimony; 0.5 to 
5 per cent. arsenic; and 0.5 to 5.0 per cent. 
tin. These cast irons may contain also 0.2 to 
1 per cent. nickel; 0.5 to 5 per cent. aluminium 
and 0.1 to 5 per cent. magnesium. Goerens 
(Revue de Metallurgie No. 5) states that anti- 
mony has the effect of lowering the temperature 
of the separation of primary austenite and the 
solidification of the eutectic. 


Cerium. 
This metal is akin to the alkali metals and is 
of a steel grey colour, harder than lead but 
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readily cut with a knife. The freshly-cut suriace 
has a brilliant lustre which readily tarnishes in 
air. Its Brinell hardness is 28 and in this it 
lies between aluminium and antimony. Some 
principal properties are given below :— 


Atomic number 58 
Atomic weight 140.13 
Specific gravity 6.92 


Melting point 
Specific resistivity 


635 deg. C. 
78 microhms per c.c. 


The alloys of cerium and iron are pyrophoric 
between 55 and 85 per cent. cerium. <A pyro- 
phoric alloy commonly used in petrol lighters 
contains 30 per cent. iron and 70 per cent. 
cerium. ‘The addition of cerium to cast iron 
has been recommended as a deoxidiser and 
scavenger. It is stated that its use in cast iron 
increases the softness, density and fluidity. Its 
effect is to retard the formation of combined 
carbon. Moldenke investigated the effect of cal- 
culated additions of 0.05 and 0.15 per cent. ot 
cerium to grey and chilling cast iron. The 
additions were made using an alloy containing 
70 per cent. cerium. He states that the de- 
oxidising effect was very marked but whether the 
results are beneficial can only be settled by 
further investigation. The low-melting point of 
ferro-cerium at 1,180 deg. C. is claimed as an 
advantage over such deoxidisers as_ ferro- 
titanium and ferro-vanadium. The heats of 
formation of the oxides of cerium are quite 
comparable with those of aluminium and 
magnesium. 


Lead. 

The iron-lead system has been investigated by 
Zsaak and Tamman (Z.A.C. 55, 59, 1907), who 
found that the two metals were only partly 
miscible in the liquid state. In_ blast-furnace 
practice large quantities of lead have been col- 
lected frequently as a result of the reduction of 
lead compounds present in the ore. In these 
instances it has been observed that the molten 
lead is immiscible with the iron. Perey deseribes 
a published account of the finding of a lead- 
iron alloy in a blast furnace by Sonnenschein. 
He himself states that he endeavoured in vain 
to obtain similar alloys. It stated that in 
cast-iron pots for lead melting the lead ulti- 
inately permeates the iron. Piwowarsky tound 
that on the addition of lead alone or in con- 
junction with copper to molten cast iron he tailed 
to obtain any lead in solution. 


Is 


Bismuth. 


Smith and Aufderhaar have conducted an in- 
vestigation on the effect of bismuth additions up 
to 2 per cent. to ladles containing 50 Ibs. of 
molten cast iron. In general, the bismuth melted 
immediately and dropped to the bottom of the 
molten iron. It was noted that the bismuth- 
treated metal had much more life and fluidity 
than the untreated metal. Another point noted 
was that moulding sand peeled very readily trom 
the treated iron, regardless of the temperature 
at which the metal was poured. Bismuth acts 
primarily as a deoxidiser, and might be used for 
metal known to contain excess oxides, such as 
mixtures in which thin or rusty scrap, borings 
and turnings or burned metal have been used. 
In general, the effect of bismuth on cast iron is 
as a softener; the strength is lowered and also 
the Brinell hardness. 


Pulverised Fuel Furnace.Tlie rotary pulverised- 
fuel-fired furnace was the subject of an interesting 
Paper read in Glasgow last week to the Institution 
of Engineers and Shipbuilders in Scotland by Dr. 


Peter M. Maenair. An important factor im the 
success of the rotary furnace was the ease with 
which a large heat release could be obtained. This 


was of the order of 100,000 B.Th.U. per cub. ft. of 
furnace space per hr., which, by calculation showed 
that combustion must be completed in a period of 
about half a second. 
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Some Uses of Refractory Materials in the 
Foundry. 


BLACKING AND PLUMBAGOES. 


By J. G. A. 


Skerl, D.Sc. 


(Concluded from page 372, Vol. 47.) 


The surface of moulds, particularly those made 
in dry sand and loam mixtures, are invariably 
coated with a final facing of a_ refractory 
material to ensure as little action between metal 
and mould as possible, thereby helping to im- 
prove the surface of the castings. The function 
is similar to that of the coal dust in green-sand 
mixtures, but often both coal dust in the sand 
and a facing are used for green-sand work. 

The main constituent of the facings used in 
the iron and steel foundries is carbon, although 
finely-ground silica is commonly used for steel as 
well. The chief consideration which govern the 
usefulness and the variety of carbonaceous facing 
for particular sections of metal are as follow :— 
(1) The section of metal, (2) the properties of the 
facing and (3) the amount to be used. 

The Section of Metal has an important bearing 
on the type of carbonaceous tacing to be used, 
because the amount of heat which can destroy 
the facing is roughly proportional to the thick- 
ness of metal. It would be useless using a facing 
which would be burnt away before the metal 
had set in the mould, but, on the other hand, 
it is wasteful and costly to use a material which 
has to be used in excess or which would not be 
destroyed by the heat of the metal were it several 
times greater in section. These factors are 
linked up with those mentioned in the following 
paragraph. 

The Properties of the Facings are varied, but 
probably the most important general property 
is that the facings are all chiefly carbon. Car- 
hon exists in many modifications, having dif- 
ferent properties. Charcoal, plumbago and the 
diamond are all forms of carbon, but possess 
differing properties, most of which need not be 
discussed in this Paper. The property that is 
of greatest interest to the foundry is that which 
may be termed the burning temperature of the 
carbon modification. Table [ shows the burning 
temperature ranges of the common varieties of 
carbon. 


TaBLE I.—Ignition Temperatures of Various Types 
of Carbon in Deg. C. 


Charcoal 300—500 
Lamp-black 350—500 
Retort carbon. . 450—550 


Coke 500—600 
Graphite (plumbago) 650—750 
Diamond 800—875 


It will be seen that charcoal burns the easiest, 
at the lowest temperature, and plumbago the 
least readily at the highest temperature, of the 
materials used in the foundry, and herein there 
is the reason why charcoal can only be used with 
success on light sections of castings, and why 
plumbago is used for steel and for the heavier 
sections of iron castings. The use of silica flour 
in the steel foundry either alone or in admixture 
with plumbago is foreshadowed in the fact that 
silica flour does not burn and only fuses or 
softens at a temperature much higher than car- 
bonaceous materials, thereby protecting the 
mould for a much longer period than is possible 
with the latter. 

The amount of final facing used on moulds 
varies enormously from job to job and from 
foundry to foundry. The author believes that 
for green-sand moulds the use of blackings and 
plumbagoes is gradually dying out, since greater 
knowledge of sands and sand-treatment allows 


the production of facing sands which themselves 
are capabie of giving a good surface to castings 
without the use of the dusting bag or the 
sleeking trowel. For large green-sand castings 
it is customary to apply a final facing generally 
of plumbago, and the time taken in applying this 
forms a vety appreciable part of the time ex- 
pended on the mould, often leading to the view- 
point that it often might be quicker and cheaper 
to make the mould in dry sand. Plumbago is 
used because the section of metal in the mould 
is generally high, but also because of its tenacity 
and its sleeking property. Not enough attention 
has been paid in the past to the sleeking power 
of a plumbago in evaluating its value to the 
foundry. 

Plumbago alone amongst the foundry black- 
ings, except some varieties of retort carbon, can 
he sleeked, due to the fact that it has a flaky, 
inicaceous structure, so that the individual par- 
ticles have a large superficial area with little 
thickness. Hence a certain weight of plumbago 
will be able to cover a greater area of a mould 
than the same weight of other carbonaceous 
blacking. Plumbagoes differ very considerably 
among themselves in their covering power, but 
it is a factor which is often overlooked by 
laboratories or purchasing departments, who are 
tempted to buy on. chemical analysis alone. In 
the foundry the matter can be tested both as 
regards casting finish and covering power, and 
the experiment should be continued so as to 
decide whether the thin layer of admittedly 
dearer plumbago is better, practically and eco- 
nomically, than a much thicker layer of cheaper 
carbonaceous facing. 


Use of Binders. 

Most of the above remarks also apply to dry- 
sand and loam moulds and cores, but where the 
blacking or plumbago is applied as a wash. The 
material is made into a weak slurry with water 
alone, clay wash, gum solution, or with other 
binder materials, and applied to the mould or 
cove when it is green, when it has been dried, 
or when it is warm from the drying stove, de- 
pending on many factors, some of which can 
be given here. Certain sands cannot be blacked 
green successfully, whilst others cannot be 
blacked when dried, because of certain inherent 
properties in the bonding clay. The ease or 
otherwise in which the blacking or plumbago 
makes a slurry and adheres to the mould depends 
also on the type of final facing used. Good 
plumbago itself is difficult to apply in the form 
of a wash because of its resistance to wetting, 
and on this account the covering power of 
plumbago is not so evident in dry sand and loam 
work as in green-sand moulds. Lampblack and 
some forms of retort carbon are also difficult to 
wet. In order to overcome these difficulties it is 
often advisable to add percentages of coke black- 
ing to act as a carrier even if such material 
alone is not considered satisfactory for the job 
in view since coke blacking readily forms a wash. 
Final facings for dry sand and loam moulds and 
cores are questions very definitely of local 
foundry practice and even of _ individual 
foundries, and will have to be tackled on these 
lines if progress is to be achieved. 

Specifications. 

Specifications for blackings and plumbagoes 
have been issued by some firms, but unless the 
firm definitely knows the type of material and 
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its source of manufacture such specifications can 
he a source of dissatisfaction. In a carbonaceous 
hlacking obviously as high a percentage of fixed 
carbon is required with a low ash and low volatile 
content. For a very low ash retort carbon or 
lampblack are required, but practical foundry 
considerations will probably be that coke black- 
ing with a higher ash is more satisfactory. There 
are many blackings sold of a patent nature con- 
sisting chiefly of coke blacking with the addition 
of other materials which have been developed by 
practical foundrymen as being the best material 
for certain castings. Such patent blackings in- 
variably have a high ash content. The price of 
plumbago varies enormously with the ash con- 
tent, and a good foundry plumbago very rarely 
contains less than 30 per cent. of ash, and, 
generally speaking, it does not pay for foundry 
purposes to pay the price for purer material. 
The foundry industry is very much in the hands 
of the suppliers with regard to blackings 
and plumbagoes, because it has displayed very 
little interest in these materials. In fact, it is 
indebted to the suppliers for any technical 
advances in the supply and character of blackings 
and plumbagoes. 
Moulding Sands. 

Much could be written about moulding sands, 
but the following remarks appertain to some of 
the purely practical considerations which arise 
in the foundry. A moulding sand, in essence, is 
a mixture of a silica sand, similar to sea sand, 
and a proportion of clay-bonding substance. In 
natural moulding sands there is an excess ot 
bonding material over that which is actually 
required in practice, as that it is possible to 
revive spent sand or even to render useful silica 
sand by mixture with the new sand and by suit- 
able treatment, such as milling, treading, ete. 
Such treatment allows the more even distribution 
of the bonding material, which in natural sands 
exists largely in pellets, throughout the mix- 
ture, and the extent to which such distribution 
is carried out determines the efficiency of the 
treatment. 


The efficiency of sand treatment can best be 
judged by the strength developed in the mixture 
over a given period of time, it being obvious 
that the sand will be strongest when the bond- 
ing material is best distributed. The following 
table shows the companion between two types 
of treatment as carried out in a foundry which 
still treads its sand. The mixture of three parts 
old sand and one part new sand with the 
moisture content were kept constant. 


TABLE II.—Properties of Sand after Treading and 
Milling. 
Trodden(30mins.)| Milled (5 mins.). 
Strength Load in 
Ibs. per sq. in. compression. 


Ramming 
density. 


1.70 7.2 9.7 
1.65 | 5.5 7.0 
1.60 | 4.3 | 5.5 


It will be seen that the strength of the material 
was increased about 30 per cent., by milling in 
one-sixth the time by using the mill. Apart 
from the labour cost of the two methods, there 
is the possible considerable saving in the quan- 
tity of new sand, since the trodden-sand mixture 
was suitable as regards strength, and, therefore, 
a less amount of new sand should be needed to 
obtain that strength by milling. 

Of particular value to steel foundries, but also 
of value to other users of moulding sands is the 
use that milling can be put to increase the 
refractoriness of moulding sands. The essential 
difference between moulding sands for steel and 
those for iron and non-ferrous castings is the 
necessity of having a higher fusion point in the 
former owing to the higher teeming tempera- 
ture of molten steel. Examination of the refrac- 
toriness of the sand portions of moulding sands 
for steel, iron and non-ferrous castings shows 
they are all highly refractory, but it is found 
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iat the bonding materials are variable in their 
retractoriness, and that the highest fusion points 
are found in the bonding material of  steel- 
moulding sands, and that the iron-moulding 
sind-bonding materials have lower fusion points, 
which are, in turn, higher than those in sands 
for non-ferrous work. 


Importance of Bond. 

Since the bonding material in all moulding 
sand has a lower fusion point than the sand 
grains of the sand, and will flux those grains 
leading to the fusion of the whole mass of sand 
at the surface of the mould when metal is cast 
in it, the less-bonding material that is present 
in the sand the less rapidly will the sand fuse 
and melt. But a certain amount of bonding 
material must be present in the sand to give it 
strength, and this amount is governed by the 
treatment the sand receives. Efficient milling 
reduces the amount of new sand containing the 
great proportion of the bonding material to a 
minimum to obtain the adequate strength, so 
that besides yielding economy in new sand, mill- 
ing will increase the refractoriness. The more 
silica sand a steel-moulding sand will carry, the 
more refractory will it be. As a practical point, 
it has been found possible by attention to milling 
to use iron moulding sands for steel castings by 
adopting this course. 

Milling improves the surface of castings, in 
another direction, if efficiently carried out. 
Inethcient milling or sand treatment leaves 
pellets of new sand and bonding material which 
lave not been thoroughly disposed through the 
sand, and their presence at the face of the 
mould often causes blemishes on the surface of 
the casting due to the low refractoriness of the 
pellet causing it to fuse and destroy the smooth 
metal surface. Milling also allows of a better 
distribution of the moisture in a facing sand and 
allows this important constituent of the sand to be 
kept to a minimum. Excessive moisture due to 
inefficient mixing or milling treatment is a 
frequent cause of the disease of green-sand cast- 
ings shown in the diagnosis by a surface de- 
scribed as resembling a portion of a_ bear's 
anatomy. Research work has shown that fifteen 
minutes efficient milling is required to develop 
the maximum strength in new sand, but that 
ten minutes is usually ample for foundry mix- 
tures. This has been confirmed many times in 
practice. 


Mill Characteristics. 


Stress has been laid on efficient milling. The 
author requires in a mill, amongst other 
characteristics, the following points :—(1) 


‘ollers, of efficient width and reasonable weight, 
so suspended that they ride through and over 
the sand but do not rest on the bottom of the 
pan when the mill is empty. This latter point 
is important since it is when the mill is nearly 
empty that crushing of the sand grains takes 
place. Such crushing forms silt, which research 
work has shown to be the most potent cause of 
lack of openness or permeability in a sand; and 
(2) An efficient system of rakes and scrapers to 
turn the sand over. Too often little attention 
is paid to this in a sand mill with the result 
that a proportion of the sand mixture is never 
properly treated. 

These are the essential points and practically 
every mill can readily be altered to give the 
results which are so important practically and 
economically. There are still believers in the 
theory that milling destroys the openness of the 
sand. Efficient milling does not do so, and the 
experience of most foundrymen supports this 
contention. It is true that incomplete under- 
standing of the principle involved does give the 
impression that permeability is destroyed since 
milling will often produce a material which balls 
up and is lumpy and does not readily pass 
through the moulder’s sieve. Such “ balled-up ” 
sand is a sign of excessive bonding material 
in the sand. Two or three minutes milling may 
not be sufficient to spread the bonding material 
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of the new sand throughout the mixture and the 
material although strong enough for the moulder 
will not be homogeneous and will contain an 
excess of unused bonding material in pellet 
form. Longer milling spreads the bonding 
material more evenly and makes use of the 
material in the pellets so that the mass of 
material becomes stronger and stronger until 
it becomes lumpy. The bond of the sand has 
heen developed to form an almost solid clay mass 
in which the sand grains are embedded. Ob- 
viously such material is not so useful to the 
foundryman, but the process of milling for more 
than two minutes should not be condemned be- 
cause of it, but rather should the reason for the 
behaviour of the sand be studied. If extra 
milling causes this great increase in strength 
from a certain amount of new and old sand 
would not a mixture containing less new sand 
milled for the same time give a facing suitable 
for the intended purpose which did not “ ball- 
up”? and be less impermeable? Would not the 
saving in new sand more than compensate for 
the extra power and labour consumed, and is 
the resultant facing better and the surface of 
the casting smoother? These are the questions 
which should be asked and answered by experi- 
ment when doubts are cast on the influence of 
millings on permeability of moulding sands. 
When these questions are answered there will 
be no need to mention the subject of permeability 
since it will be evident from the mere feel and 
touch of the sand that it will be more open 
than the material which had just been put in 
and out of the mill. 

In concluding this rapid survey of a few points 
of general interest in foundry refractories the 
author would thank the Director and the Council 
of the British Cast Iron Research Association 
for permission to give this Paper. 


DISCUSSION AT LOUGHBOROUGH. 

The Brancu-Presipent, Mr. C. W. Bigg, 
expressed his appreciation of the lecture, which 
he said was full of points for discussion, and he 
hoped the members would take up these points 
with the lecturer. 

Mr. Hatamore said he would like further in- 
formation on Dr. Skerl’s remarks on cupola 
linings, such as, for instance, what amount of 
lime would the author recommend for a 3-cwt. 
charge of metal; would he recommend the prac- 
tice of using a high-alumina brick in the melting 
zone and a cheaper type of brick elsewhere in 
the lining; did he think it necessary for slags 
to be analysed regularly, and, if so, at what 
point of the blow would he take his sample; 
would he expect any difference at, say, the 
middle of the blow and the end; and could the 
author give good figures for a good-quality 
ganister for patching? 

Dr. Sxkert replied that he could not give the 
figure for the lime charge for a 3-cwt. metal 
charge, as he was not aware of the questioner’s 
cupola practice. So much depended on the type 
of metal being melted, the coke, the amount 
and pressure of air used, ete. To use high- 
alumina bricks in the melting zone would cer- 
tainly be a good policy, but it appeared the 
gentleman was patching with a good ganister, 
which is of an opposite nature, being highly 
siliceous, and he could see no reason for covering 
expensive bricks with ganister. For slag routine, 
analysing should be carried out periodically and 
the analysis should be taken from three samples ; 
one as early in the blow as possible, one at the 
middle and one at the end. He would expect 
differences in analysis at these different points 
of the melt. For ganisters, the highest melting 
temperature is about 1,680 deg. C., and the 
lowest could be as low as 1,300 deg. C., and a 
good figure would be 1,650 deg. C. 


Cupola Linings. 


Mr. S. H. Russert (Past-President of the 


Institute) said that his remarks were more of 
comment on the data given than of questions. 
In lining a cupola it was pointed out that the 
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bottom part could be lined up with yganister, 
rammed with ganister to above the melting zone 
and then bring bricks up to the top where the 
lining had to withstand the abrasion of the 
charging of the cupola. It was obviously advis- 
able to leave room for expansion of the fire- 
bricks. Tests showed that firebricks deteriorated 
more rapidly under pressure, and one could take 
care of that by having a series of rings in the 
cupola to support the bricks. He was dis- 
appointed to hear Dr. Skerl say that slag could 
not be judged by colour; he thought it could A 
brown slag, he thought, was bad, and he aimed 
for a © botile-green ”’ slag. From the practical 
point of view he would say that when he had 
the green slag he had not much trouble. Tt was 
a rough and ready test and he had found it to he 
fairly representative. For sands, it seemed the 
ideal method was to have a large mill with the 
rollers suspended and to mill for 15 mins. By 
dcing that the sand would have the best strength 
and one would only use a small percentage of 
new sand. Silt, he said, was also caused by the 
heat of the metal splitting up the sand grains, 
and he supposed that by using a very small 
proportion of new sand there was a risk of 
trouble through excessive silt. 

Dr. SkeRL said he did not wish to disparage 
any attempt to judge slag by its colour, but he 
wished to emphasise that errors could be made. 
Mr. Russell’s idea of the sand mill was ideal. 
As for silting of sands, most new foundries were 
not having a sand floor, but taking more care of 
it in receptacles and on concrete floors where it 
would not so easily go wrong and made the dump 
of unwanted material. It would take a very 
long time for the metal to silt up the grains of 
sand by cracking due to heat. He did not refer 
to the expansion of firebricks due to the pressure 
of the charge, but to the after-expansion of the 
brick. He took a brick and measured it and then 
fired it to 1,410 deg C., and he noticed the per- 
manent after-expansion. The other normal tem- 
perature expansion could be taken partly care of 
by ramming sand between the brick and. the 
shell. 

Mr. P. A. Russert said he had noticed from 
the charts dealing with the linings that there 
was a eutectic between the siliceous and firebrick 
materials. Suppose one had a firebrick lining in 
his cupola and patched with a siliceous material, 
was it possible for a fusion of the two materials 
to occur at their junction ? 

Dr. Skert said that such a phenomenon was 
possible if the ganister were of a low fusing 
point, which would flux the firebrick, and con- 
versely. That opened up another point. It was 
common practice to take a ganister and ram up 
with it bits of brick, and there was the great 
possibility that they might attack each other. 
He would consider it better practice if ganister 
or a clay and firebrick grog mixture alone were 
used. If slag was noticed to be abnormal, some- 
thing was wrong, and he thought one would 
possibly find that a lime charge had been missed. 
The question of foundry analysing was a common 
point of discussion and he did not suggest 
analysing every half-hour. It would be interest- 
ing to foundrymen to analyse the slag occasion- 
ally. If the slag was of a high iron-oxide 
content, there was a waste of metal. It would be 
ideal to analyse every day, but it was also useful 
to have done it occasionally so as to check up 
the cupola practice and to see where economy 
might be effected. 

Mr. Stevenson asked why the melting of semi- 
steel in the cupola has the alleged effect of 
damaging the cupola lining? 

Dr. Skert: One of the reasons why, when 
using a high percentage of steel, a serious amount 
of oxide was formed under poor cupola condi- 
tions, and that material was one of the worst in 
its attack on linings. There was also a tendency 
to get the same rate of melting as in common 
irons by boosting up the coke and air, and that 
gave hotter metal and possibly bad slag. 

(Concluded on page 144.) 
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Patterns and Patternmaking.” 


By E. Longden. 


The subject of patternmaking does not lend 
itself to startling theories or sensational dis- 
coveries as in the realms of foundry practice 
and metallurgy; it is a subject, however, which 
should be more frequently discussed, since the 
methods of constructing patterns influence, 
vitally, the costs of production not only in the 
foundry and pattern shop, but also in the engi- 
neering departments. Unfortunately, the pat- 
tern shop is generally considered as a department 
which cannot altogether justify its existence, 
because it does not produce a finished product 
like the foundry. Of course, this discrimination 
is really an absurd estimate of the value of 
patternmaking. Much similar criticism could 
he levelled against the drawing office and other 


Fic. 1.—Pattern Core Boxes ror Urricit 
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grades of non-manual workers. No matte. 
whether the labour is by hand or brain, so long 
as it is considered necessary, the effort is con- 
tributing a quota to the creation and completion 
of the finished product. Cannot the situation 
be summed up in the lines of a poet, which runs: 


Might of the roaring boiler, 
Force of the engine’s thrust, 
Strength of the sweating toiler; 
Greatly in these we trust. 
But back of them stands the schemer, 
The thinker who puts things through ; 
Back of the job—the dreamer, 
Who makes the dream come true. 


Fig. 2.—Om Sanp Core vor 
Fic. 3. 


In the pattern shop good leadership and crafts- 
manship is of the first importance, but in the 
modern pattern shop suitable personal tools and 
machinery are of equal importance. The more 
varied the experience of the patternmaker with 
different classes of work, along with modern 
machinery, the more fertile he is in expedient 
and resource. 


* Paper given before the Manchester Association of Engineers. 


It is due to improved methods of manufacture 
that civilisation has been able to multiply its 
productivity and to increase and extend the 
comforts and amenities of life. Purely scientific 
discovery has played its part, but it is in the 
steady advances made in organisation, processes, 


application of machinery and devices that 
hunranity has made the greatest progress. Many 


years ago an eminent professor referred to the 
dominant practical man whose whole trend is 
towards doing rather than attempting to 
analyse too closely the theory underlying his 
work. Although this attitude is to be desired 
rather than simply theorising, it is much less 
true to-day, since the introduction of machinery 
and modern organisation has increased leisure 
time and reduced manual work, enabling greater 
advantage to be taken of technical and general 
educational facilities. 

The good patternmaker, like most craftsmen, 
possesses an inherent desire to produce a first- 
‘lass job. This desire is very laudable, but what 
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before qualifying as a journeyman. Such a 
training will create ability to judge of the best 
way io make a pattern, the ultimate object of 
which is to produce a casting. It is the author's 
opinion that the average well-trained pattern- 
maker has more knowledge of general engineer- 
ing than any other class of worker. The work 
of the pattern shop and foundry is so closely 
correlated that no apology need be tendered tor 
ihe extensive foundry references in these notes. 


Types of Pattern Work. 

Pattern work, generally, embraces the follow- 
ing main methods of construction: —(1) Cow- 
plete paiterns (mainly without cores) identical 
with the required casting; (2) shell patterns 
which are similar to the required casting and 
which allow both core and mould to be con- 
structed at the same time; (3) full, solid pat- 
terns with core boxes to form difficult external 
and internal shapes; (4) section patterns and 
full or section core boxes; (5) skeleton patterns 
and skeleton core boxes; (6) sweep or strickle 
boards for moulds and cores; (7) segment sweeps 
for moulds; (8) templets, frames and guides, and 
(9) stucco or plaster-of-paris patterns for * 
off ’? jobs and metal patterns for quantity pre- 
duction. 


one- 


Fie. 3.—Castine, Bortxa M: 
might be a first-class piece of work so far as 
finish and the esthetic sense is concerned may 
he of far lesser importance than the general 
construction of a pattern which will enable a 
casting to be safely and expeditiously made, with 
correct dimensions and adequate machining 
allowances for the engineer. 

It would appear that, as time passes, crafts- 
men tend to become less skilful, but more prac- 
tical due to organisation, better tools and machi- 
nery and the specialisation of men on_ set 
operations. Such developments have not only 
increased productivity, but also have introduced 
greater accuracy in the pattern work than with 
the old crude tools which called for greater skill 
and art in the worker. 

To-day we have little opposition to the appli- 
cation of labour-saving machinery. The old re- 
luctance to tolerate machinery has almost en- 
tirely broken down due to the spread of know- 
ledge and a better general standard of education 
which has created a greater mental readiness to 
face facts and less desire to support ideas or 
practice because it had prevailed up to our time. 
There is less disagreement because of ignorance 
and because men do not understand. 

It shouid be an axiom that the patternmaker 
apprentice serve several months in the foundry 


ACHINE. (SEE Fics. 1 anp 2.) 

Costs and Production Methods. 

Costs of producing patterns vary considerably 
from shop to shop. A cheap pattern does not 
necessarily mean a poor pattern if sensible 
discrimination is shown. <A skeleton pattern 
may be low in material expense but might entail 
just as much labour to construct as a full pat- 
tern. Certainly the casting from a skeleton 
pattern will cost more to produce in the foundry, 
and it may not be true to design as a result of 
disfigurement of outline along with excessive 
weight as against calculated weight. In certain 
shops or districts, without apparent reason, a 
skeleton pattern will be made for such castings 
as pipes with several off and in another shop a 
full pattern will be made for a one-off job. 

Again, a good pattern depends on what it is 
intended for. It may be quite sensible to leave 
more to be done by the foundry in the case 
of. one-off jobs, but if the ultimate object of a 
pattern is taken in the right perspective, that 
is, a suitable casting with good superficial outline 
and external- and internal-machined finish to 
correct dimensions, adequate means will be made 
in the construction of the pattern to accomplish 
this end. 

A poorly-produced pattern may have a rough 
outline and little taper or draft—the means to 
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withdraw the pattern from the mould—or it may 
he that the pattern is too weak to stand with- 
drawal from the sand without distorting or even 
fracturing. There may be also lack of unsuit- 
able core prints and guides for locating cores 
safely and correctly; absence of fillets and radii, 
and the splitting of the pattern on suitable lines 
to facilitate readily-made joints and easy with- 
drawal of the pattern from the mould. Nails in 
loose pieces instead of screws or skewers, etc., 
are very questionable expedients. Such faults 
will invariably entail extra expenses not only 
in the foundry but in the engineering depart- 
ments. This also applies to patterns which are 
used long after they should have been discarded. 
Engineering establishments without an attached 
foundry are the chief offenders in this respect. 
The author has seen and used outside patterns 
for jobbing castings which required not only a 
craftsman moulder but an artist indeed to pro- 
duce the shape of the casting intended by the 
lump of wood which masqueraded under the 
name of a pattern. 

Before attempting to construct a pattern the 
user of castings should give the foundry an 
opportunity to look over the drawing-print with 
a view to suggesting the best way to build for 
patternmaking and moulding. Or, better still, 
allow the patterns to be made by the foundry 
pattern shop which will enable the foundry to use 
its best production methods. The price of cast- 
ings depends on the numbers and frequency of 
the orders. If a buyer moves the patterns from 
shop to shop little opportunity is given to a 
foundry to adopt production methods suitable 
and favourable to both purchaser and the maker 
of castings. ‘The keenest buyers or users of 
castings consider the delivery schedule to be 
almost as important as price. The delivery 
schedule influences the principal elements of 
costs. 

The modern foundry is now able to mount 
patterns on plate and machine even with 
numbers off as low as three per part. When 
loose patterns are used loose pattern methods 
have to be adopted which entail higher moulding 
costs and wastage of metal. Hand-moulding 
reyuires that a pattern be drawn out of a mould 
by rapping and loosening with a hammer or 


mallet. This very often affects the size of the 
casting, which is larger than intended. Sooner 
or later the loose pattern warps or becomes 


battered and shapeless. All this increases the 
cost to the purchaser both for renewal of pat- 
terns and extra expense in machining, and if 
not machined, in assembling. Again, loose pat- 
terns run up the cost of ‘‘ chasing’ and “ pro- 
zressing ’’? material because castings go through 
fitfully and not to schedule. 
Standardisation of Trade Practice and Pattern 
Identification Markings and Colours. 


In America and to a much smaller extent 
Europe, considerable headway has been made in 


British. American. 
Black Black . Surfaces unmachined or 
unfinished. 
Yellow .. . Red . Machined or _ finished 
parts. 
Red .. Yellow . Core prints. 
Yellow .. os _ . Periphery of core prints 


for machined holes. 


Wood colour _- . Seats for loose pieces, also 


varnished loose pieces and backs 
of same. 
os Red stripes Seats for loose pieces. 
on yellow 
background. 
Wood Black diag- Step-off pieces. 
varnished with onal stripes 
black stripes on yellow 
background. 
Black striped -— Machined all over. 
with yellow. 


Natural wood .. Natural wood Outside of core box. 
Same colour scheme as pattern. Inside of core box. 


the standardisation of trade practice and pattern 
identification markings. The above is a com- 
parison of the British and American Standard 
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Practice. The British Standard Practice is 
sponsored by the Institute of British Foundry- 
men and the’ British Standards Institution. 

In the case of split patterns with complicated 
coring, cores shall be marked on the face of the 
joint (British practice). 

Both British and American Standards recom- 
mend the marking of the pattern to indicate the 
requirements of the foundry for chills and 
denseners. It is also recommended by the 
American standards where casting surfaces are 
to be accurately gauged, though not machined, 
and indications are required for location points 
for machining operations, that distinctive mark- 
ings be adopted. Further, it is recommended 
that both gauged surfaces and machining 
locating points be shown on the drawing-prints 
and that, where practicable, locating points shall 
not appear on cored surfaces. 

It is also recommended that loose pieces for 
patterns and core boxes have stamped on them 
letters or numbers, or that one large and one 
small dowel pin be attached, so that positions 
cannot be reversed. 

Other standard practices may deal with types 
and sizes of pattern letters, leather fillets, core 
prints and, in plate and machine moulding prac- 
tice, pattern-plate thickness, lug design and 
location and size of vibrators, ete. Other colour 
markings are recommended by the British Stan- 
dards to distinguish one class of metal from 
another, but it is obvious that much trouble and 
source of error can be introduced by a compli- 
cated colour scheme. Considerable satisfaction 
would result from a general adoption of a re- 
stricted colour scheme to embrace all alloys and 
more in line with the American standards. 
After ali, the class of metal is always indicated 
on the order notes. A pattern might be used 
for different classes of metal from time to time, 
consequently re-painting could become irksome 
and unnecessarily expensive. 


Standard Trade Practices. 

It is interesting to learn that the American 
Foundrymen’s Association and various allied 
trades have initiated the following standard 
trade practices :— 

A customer shall furnish suitable pattern 
equipment for economical and safe moulding. 

The foundry will not be responsible for cor- 
rectness of pattern equipment to drawing 
print except when such equipment is made for 
the customer under the supervision of the 
foundry. 

Repairs on pattern equipment shall be paid 
for by the customer except when occasioned 
hy carelessness on the part of the foundry. 

Patterns must have distinctive colours to 
identify separately the core prints, machined 
surfaces and rough castings. 

All patterns, core boxes and loose pieces 
thereof, must be properly numbered for identi- 
tication. 

All transport charges on pattern equipment 
to and from the foundry shall be paid for by 
the customer. 

The foundry will not carry insurance on 
customers’ pattern equipment. 

Free replacement will be made of defective 
castings if reported and returned to the 
foundry within a reasonable time. 

The foundry will not be responsible for any 
expense on defective castings incurred by 
the customer. 

The customer will be charged with the cost 
of moulds and cores discarded by the foundry 
due to change in the design of a pattern or 
core box. 


Collaboration between Departments. 

It is very desirable to obtain the best all-round 
results that close collaboration be practised be- 
tween drawing office, pattern shop and foundry. 
This close touch is strongly insisted on by the 
author’s company with gratifying results. If 
such conditions operate it is also very difficult 
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for petty personalities and grudges to effect the 
responsibility of a department. 

An error in dimension or design not easily 
seen on a drawing becomes more apparent when 
the pattern is taking shape. Such errors should 
be immediately reported to the drawing office 
for rectification. The patternmaker is thus very 
often responsible for modification of design to 
suit errors of drawing office and improve the 
mouldability of a casting. 

As a rule, designers give little thought as to 
how a part is to be made. A casting of very 
difficult design might, by exercising care and 
by personal attention of officers in charge, be 
made successfully. A relaxation of such close 
attention, which is not always possible, may, 
when further castings are required, result in 
dissatisfaction. It is at these moments that 
protests regarding freak designs from the pat- 
tern shop and foundry are met with the parrot 
ery of ‘‘ It has been made satisfactorily before.”’ 
Then there is the designer’s weakness for 
artistic lines and curves, due to his unfamiliarity 
with manufacturing methods. Considerable diffi- 
culty and expense is incurred in this way. The 
manufacturer of welded-steel structures is 
allowed every concession in this respect. 

Designers would be all the better for some 
workshop experience, especially in the pattern 
shop and foundry. ‘The designer would materi- 
ally help production in the foundry if parts were 
designed with much greater tapers. Box-shaped 
designs are more pleasing to the eye with plenty 
of taper than with straight sides. 


Departure from Drawing. 


Patterns are made differently from the dimen- 
sions on the drawing-print. Consideration must 
be given to the contraction of metals on cooling 
and to camber and distortion, which are allied 
to contraction. Core boxes for large cores are 
made a little smaller than drawing—undersize—- 
to allow for the growth of the core during dry- 
ing and handling. Internal cores, recesses and 
rough interiors formed by the pattern are made 
a little larger—oversize—to allow for the reduc- 
tion of area, due to rapping of the pattern. 
When making green-sand moulds from wood or 
metal patterns, it is good practice to make 
larger oversize allowances for internal recesses 
than for dry sand because in addition to the rap- 
ping of the pattern, a green-sand core or recess is 
liable to respond more to the pressure of the 
molten metal, and post-solidification expansion 
in the case of grey cast iron. 

In a like manner the outside of a green-sand 
mould will swell and produce an oversize cast- 
ing. A green-sand moulded casting will always 
be found to be heavier and larger than a dry- 
sand or loam-moulded casting made from the 
same pattern. Taper is introduced into the de- 
sign of the pattern to facilitate withdrawal 
from the mould. Fillets and radii are also 
added and also feeding headers and machining 
allowances. 

A good patternmaker should have all these 
points in mind when constructing a pattern. 
He should also understand that contraction 
allowances vary according to the design of a 
casting. For instance, a complicated cast-iron 
cylinder casting or a headstock for a machine 
tool will not contract like a simple plate. 
Further reference will be made to contraction 
ond camber when illustrating pattern-work for 
various jobs. 

“ Blocking-out” Patterns. 

The decision whether to core out certain parts 
of a casting should be taken only after careful 
consideration by the foundry. A much cheaper 
casting and cleaner outline can more often be 
obtained if the pattern is constructed to as 
near as possible the desired shape of the cast- 
ing. With ordinary care undercut portions of 
a mould can be formed most satisfactorily by 
loose pieces on the pattern if internal coring is 
not thereby made difficult. On the other hand, 
it is better sometimes to block out a pattern 
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end make core boxes which may mean a cheaper 
pattern and casting, but it is stupid to adopt 
indiscriminatingly the blocking-out of patterns. 
Due consideration is not always given to the 
time to make cores and the cost of drying them, 
general handling about the foundry and time 
taken to locate the cores in a mould. Again, it 
is impossible to create cores without producing 
joints on a casting which are more or less un- 
even and do not match. There is, also, to be 
considered the extra dressing of the casting. 
The blocking-out of patterns can better be justi- 
fied when it enables a pattern to be mounted 
on a plate or machine for quantity production. 


Strickling of Moulds and Cores by Sweep Boards. 

Generally, loam moulds are constructed by the 
use of strickling boards which conform to the 
profile of the casting. On the other hand, not 
all loam moulding is carried out in such a 
manner. In special cases loam moulds are built 
when using full or skeleton patterns of difficult 
design. Again, in certain districts, particularly 
on the North-East Coast, a large number of 
moulds are made in loam which in the rest of 
the country would be made in dry sand. But 
strickling or sweep boards are used wherever it 
is deemed uneconomical to produce a casting 
from other types of pattern-work. At the same 
time, it is possible for loam mouldings to be 
cheaper than sand moulding. This is so when 
the brick-work of the mould can be retained for 
repeated use; which makes a mould of a 
permanent nature. 

To allow a mould to be swept up. a spindle is 
needed. On the spindle is attached an arm on 
which is bolted the strickle board. It may be 
that the arm is made fast to the spindle, in 
which case the latter revolves in a metal seat- 
ing. On the other hand, the arm may revolve 
on the spindle itself, supported by collars fixed 
to the spindle which remains stationary. 

There are special arrangements which permit 
the construction of elliptical moulds, or moulds 
which, when produced, will allow the introduc- 
tion of splitting cores for the purpose of making 
a casting in halves together. The eccentric 
spindle is used when the depth of the metal in 
the casting is not great, and when a thin strip 
of core is inserted up to about 1} in. thickness. 
The arm holding the sweep board is located in 
the required position on the spindle by a cam 
above and below. The arm | 
the cams guided by rollers, which creates a 
slightly elliptical mould. A spring attachment 
keeps the arm taut on the cams. Another type 
of spindle will allow the insertion of much 
thicker cores when the mould is more massive, 
or oval moulds can be struck up. The race 
spindle is used in this case. The arm can be 
guided to produce any reasonable shape by the 
design of the metal race which is fixed to the 
spindle. It is also possible to produce moulds 
which will permit of splitting by the use of a 
spindle seating carrying two centres. 

In rare cases, as with the first of the examples 
which follow, two or more centres are carried 
in a seating and castings which are unsym- 
metrical can thereby be produced. , 

Examples in patternmaking and moulding of 
difficult castings include that of a 60-in. centri- 
fugal pump body, lathe bedplates weighing 26 
tons, blowing engine hedplates, large slag ladles 
and heavy flywheels, 20-ton hydraulic cylinders 
and varieties of odd-shaped pipes. 
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Boring and Milling Machine Upright. 

Fig. 1 is a photograph of the pattern and 
core boxes for an upright of a 7}-in. boring and 
milling machine, Fig. 2 is the core, which 
weighs 5 tons, and Fig. 3 is the casting weigh- 
ing 5} tons. 

The design of the casting is quite a departure 


from the usual and orthodox lines. It is of 


pleasing outline and of useful design, but it is 
also possible to produce the casting more easily 
and safely than with the more usual rectangular 


(Concluded in next column.) 
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New Jarr Rollover and Sand- 
Mixing Mill Machines. 


At the Birmingham Section of the British 
Industries Fair, Pneulec, Limited, of Mafeking 
Road, Smethwick, are showing a new design of 
Jarr rollover machine. it is actually the 
smallest of a range of machines, and has a turn- 
over plate 20 in. by 36 in. and a maximum 
rolling-over capacity of 750 lbs. It is claimed 
that it will make a complete cycle of operations, 
that is, jarring, rolling-over and drawing the 
pattern in one minute. All operations are oil 
controlled, and movement is always perfectly 
steady and positive, with an entire absence of 
jerkiness. One rotary valve controls the opera- 
tions, and where the machine is equipped with 
gravity roll off and length of roller conveyor, as 
shown in Fig. 1, the operator does not have to 
handle the finished mould from the machine. 
Where equipment is suitable, arrangements may 
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be made for the production of two half-moulds 
each operation. Pneumatic clamps may be fitted’ 
to hold the turnover board and mould during 
rolling over. 

The principle of operation of this machine is 
quite different from other rollovers, and me- 
chanical features to be noted are as follow :— 
(1) Rolling over and drawing the pattern are 
oil controlled; (2) the equaliser for the pattern- 
draw cylinder is a spring-alignment device, with 
automatic-air lock; (3) the pattern draw has 
fast and slow operation; (4) the turnover plate 
has vibrator, with automatic operating and 
starting device; (5) all bearings are bronze 
bushed or high-grade babitted; (6) there is pres- 
sure lubrication to every moving part: (7) 
vibrator, jarring-machine cylinder and control 
valve have automatic lubrication; (8) all opera- 
tions controlled by one handle-rotary valve: 
(9) the machine is properly guarded to prevent 
sand and dirt coming into contact with moving 
parts; and (10) the jarring-machine table, turn- 
over plate and arms are in cast steel. 

The machine is built so that both jarring 
machine and rollover and pattern draw are fitted 
up- on one sub-base, requiring only a_ small 
block of concrete by way of foundations. The 
machine is completely assembled, and needs only 


design which compels the foundry to mould with 
the machined faces more or less vulnerable to 
defect. Such a design aids the foundry by 
enabling the mould to be constructed with the 
shear faces down. 

The pattern is jointed symmetrically along the 
centre line of the beading. The skeleton core 
boxes will be noted on the right of the picture. 
With the core boxes so constructed pattern- 
making costs are kept at the minimum and at the 
same time the method coincides with the best 
way to produce the core in oil sand. Perhaps it 
will interest readers to learn that the main, 
body core shown in Fig. 2 was made in oil sand. 
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one pipe connection to be made, the oil tanks 
filled up and everything is ready for operating. 

A second entirely new exhibit is a sand- 
mixing mill which is both a milling and mixing 
machine, and differs from earlier mills by the 
incorporation of the beater idea and mechanical 
construction generally. 

The mill is equipped with a runner tor milling 
and beaters for mixing as shown in Fig. 2. 
These beaters have a constant agitating action 
on the sand, being positively revolved in their 
travel around the pan. The sand, therefore, is 
constantly broken down and mixed up, and 
cannot become heavy and close as is the case 
with an ordinary mill. It is claimed that the 
combination of beaters, runner and scientifically- 
designed ploughs produce the finest effect so far 
obtained in sand-mixing practice. 

Mechanically, this mill shows a_ definite 
advancement in design. The runner is fitted 
with combined thrust and radial and roller bear- 
ings, and may be adjusted for clearance from the 
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ConstTRUCTION. 


pan bottom. It is also carried on a rocker arm 
to allow of rise and fall. The main-drive shatt 
is carried in three ball-bearing, self-aligning 
pedestals, and the verticai shaft in ball and 
roller bearings. All bearings are fully protected 
and the machine is constructed so that any 
adjustment required can be quickly and easily 
made. The machine demonstrated is a 6-ft. pan 
size having a batch capacity of 6 ewts. 

A new design of the well-known 
moulder is also being shown. 


magnetic 


Some Uses of Refractory Materials in the 
Foundry. 


(Concluded from page 141.) 


Mr. Driver asked what was the object of 
using rammed lining, with no firebricks at all. 

Dr. SKERL said he would like to find out why 
there were such spectacular successes and equally 
spectacular failures with rammed linings. He 
had known them to last for years and in other 
eases to work oniy for hours. One could not 
condemn rammed linings when one knew of such 
linings to last for seven years, which was longe) 
than the life of a firebrick lining. He did 
not know whether rammed linings were inferior 
or superior to firebrick linings, and it was pos- 
sible that until a good standard of cupola prac- 
tice was generaily established that the question 
would be a strong matter of discussion. It may 
be that two different types of practice may be 
evolved, or what is more likely, a better type 
of refractory altogether. 

Mr. Driver asked whether the author recom- 
mended rammed linings. 

Dr. Skert replied that he saw no reason to 
the contrary, because most foundries patch their 
cupolas with a similar highly-siliceous material. 

On the proposal of Mr. STEVENSON, seconded 
hy Mr. Srreets, Dr. Skerl was accorded the 
sincere thanks of the meeting. 
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Sheffield Foundrymen’s Dinner. 


A UNIVERSITY DEGREE FOR FOUNDRY TECHNOLOGISTS. 


An interesting announcement to the effect that 
a movement is being projected at Sheffield Uni- 
versity for the establishment of a course to 
enable students to obtain a degree in foundry 
metallurgy was made at the annual dinner of 
the Sheffield and District Branch of the Institute 
of British Foundrymen held at the Grand Hotel, 
Sheffield, on February 10. 

Mr. C. D. Pollard (Branch-President) occupied 
the chair and the guests included the Lord 
Mayor of Sheffield (Alderman Ernest Wilson), 
The Master Cutler (Lieut.-Colonel A. N. Lee), 
Mr. Victor Stobie (President of the Institute of 
British Foundrymen), Prof. F. C. Lea (Presi- 
dent of the Sheffield Society of Engineers and 
Metallurgists) and Prof. J. H. Andrew. 

Mr. A. B. Winpver (works director of Vickers’ 
Works of the English Steel Corporation) pro- 


castings was more rigid than it had ever been 
before. More machining was demanded in 
regard to castings and, as they were aware, this 
showed up any imperfections that were liable to 
be present. The problems of the industry to-day 
were greater than ever. The need for co- 
operative help was acute and it was essential 
that there should be some organisation which, 
by Papers and discussions, would help toward 
solving many of the problems that confronted 
the industry. In the Institute of Foundrymen 
they had a body of that kind. The men con- 
cerned with it knew their job and realised the 
necessity of tackling the increasing problems of 
the present time. By the efforts of the Insti- 
tute the newer generation of foundry workers 
would he better equipped than their predecessors 
to deal with the miscellaneous problems of their 
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Including (left to right), seated on chairs, Mr. A. B. Winder (Works Director, 

English Steel Corporation, Limited), Colonel A. N. Lee, D.S.O., O.B.E. (Master 

Cutler), Mr. Victor Stobie, of Newcastle (President, Institute of British Foundry- 

men), Mr. C. D. Pollard (President, Sheffield Branch of the Institute of British 

Foundrymen), Alderman Ernest Wilson, J.P. (Lord Mayor of Sheffield), Mr. 

T. R. Walker (Hon. Secretary, Sheffield Branch of the Institute of British 
Foundrymen). 


posed the toast of ‘‘ The Institute of British 
Foundrvmen and the Sheffield Branch.’’ He 
remarked that he had contemplated making a 
few observations to them on matters concerning 
the sales side of their industry. He felt that, as 
was the case with so many other trades, there 
were too many in the business. Inquiries came 
along and the usual reply from the representa- 
tive was that the price was far too high. Then 
the poor foundry manager was called upon to re- 
vise his estimate. The new estimate he submitted 
was only a pious hope and the result was that 
they were all getting deeper and deeper into the 
mire. He had every sympathy with the foundry 
manager. When all was said and done the 
greatest trouble he had to-day was in regard 
to defective castings. Thev all suffered from 
them. The explanation for defective castings was 
so simple. Either the steel was bad or th? 
moulds were damp. To-day the inspection of 


work. Bearing all this in mind the Institute had 
recently set up a technical committee, which 
was doing a most useful work. Everyone asso- 
ciated with foundries must realise that a gap 
in the technical field of foundry activities had 
been most adequately filled by that committee. 
A particularly important development of the 
Institute had been the series of examinations 
in foundry practice and science that it had 
initiated in conjunction with the City and 
Guilds Institute and the Institute of Mechanical 
Fnoineers. This was an entirely new departure 
and provided an opportunity for students of 
foundry practice throughout the country. The 
certificates issued in connection with these 
examinations would provide something that was 
a hall-mark for skilled workers in the foundry 
industrv. The first examination was held in 
Anril, 1932, and it was a matter of congratula- 
tion both for the Sheffield branch and the 
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University that the first prize in connection 
with the first examination, both in regard to 
foundry practice and science and in pattern- 
making, were secured by members of the Shef- 
field Branch who had attended the classes at the 
Sheffield University. ‘There was no doubt that 
in the past the technical and scientific education 
of the foundry worker had been much neglected, 
especially in this country, but now, apart from 
the classes he had mentioned, there were also 
the Foundry Trades Technical Society special 
evening classes devoted to the peculiar needs of 
foundry workers. The value of the work of the 
Institute of British Foundrymen was widely 
recognised. 

The CHArrMAN, whose name was coupled with 
the toast, replied, and incidentally alluded to 
the success of the Branch Hon. Secretary (Mr. 
T. R. Walker) who had won the bronze medal 
for the highest percentage of marks in the Guild 
examination for the whole country. He was 
certain that the Institute would come into its 
own in its initial objective—the application of 
science to the industry. Another honour upon 
which the Sheffield Branch prided itself was the 
award of the Oliver Stubbs medal to Mr. J. E. 
Hurst for his work in connection with the heat- 
treatment of cast iron. The speaker paid a 
warm tribute to Tar Founpry Trape JourNAL 


and its usefulness to all connected with the 
industry. 
The toast of ‘‘ The City and Commerce of 


was offered by Mr. Stone, himself an 
old resident of Sheffield. He congratulated the 
city upon its progress and development during 
the past generation. 

The Lorp Mayor responded, and in paying a 
compliment to the Institute said it was one of 
the increasing number of societies that were 
seeking to apply scientific knowledge to the 
country’s industries. 

The Master Curter also responded, and said 
that one of the things they had learned during 
the present depression was that they needed less 
interference with trade and commerce from out- 
side. Most of those who interfered were people 
who had never been engaged in trade and com- 
merce and knew very little about them. 

Mr. W. T. Kircnine (Senior Vice-President 
of the Sheffield Branch of the Institute) sub- 
mitted the toast of ‘‘ The Guests,’’ and said that 
during the last ten years there had been more 
developments in foundry practice than there had 
been in the whole previous history of the trade. 
In the past one might have been excused for 
imagining that the foundry manager was a man 
who merely wore moleskin trousers. To-day he 
was a man of great technical and practical know- 
ledge. They would be interested to know that a 
movement was on foot at Sheffield University 
for the establishment of a course whereby 
students could obtain a degree in foundry metal- 
lurgy. This was an important development, for 
they realised how important it was to-day to 
get men to take charge of foundries who had the 
fullest technical and practical qualifications. For 
the best results to be obtained it was essential 
that the course should be well supported finan- 
cially, and he suggested that the 7,000 foundries 
in the country should contribute £1 each to the 
Sheffield University for the inauguration of the 
course. 

Pror. Lea acknowledged the toast. He re- 
marked that for many years he was examiner 
for the City Guild, and recognised that the best 
developments in engineering and metallurgy had 
definite relationships one with the other. The 
high-frequency furnace had come to foundrymen 
as a great gift from electrical engineering. It 
was impossible for foundry practice to make the 
progress that was necessary unless the engineer 
so designed the castings as to enable them to 
be most easily and most perfectly produced in the 
foundry. He always tried to impress unon his 
brother engineers to consider the difficulties of 
the foundrwman in the design of every ensting. 
They could not hope for any real developments 

(Concluded on page 146.) 
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Trade Talk. 


Japan has purchased 5,780 tons of rails in Canada 
for immediate shipment. 


Messrs. Henry Ross, Limirep, Leith, have 
launched from their Victoria yard a large and power- 
ful twin-screw fire-fighting and salvage tug, which 


has been built for service in Southern India. 

On Monpay, February 138, a conference of zinc 
producers meeting at Brussels decided to propose to 
the various groups the continuation of the existing 
zinc cartel as from February 1. The groups are 
required to reply to the proposal before the end of 
this month. 

THe Lonpon & NorrH Eastern Raitway Com- 
PANY has complete plans ready for the electrification 
of the whole of its suburban system. As soon as 
the London Passenger Transport Bill receives the 
assent of both Houses of Parliament it will be pos- 
sible to proceed with these plans and also with the 
electrification of the main line as far as Welwyn. 

Messrs. CamMett Larrp & Company, Limirtep, 
Birkenhead, have delivered the large sand pump 
hopper dredger ‘‘ Hilbre Island,’ which they have 
built for the Mersey Docks and Harbour Board, 
after the completion of a series of satisfactory trials. 
The vessel is 330 ft. by 54 ft. by 22 ft., and was 
designed to lift 3,500 tons of sand in 50 min. from 
a depth of 70 ft. 

Ferryaitt Founpry, Wellington Road, Aberdeen, 
belonging to Messrs. James Abernethy & Company, 
Limited, was destroyed by fire late last week. 
Although no official examination has yet been made, 
it is estimated by those having some knowledge of 
the establishment that damage to the extent of 
between £12,000 and £15,000 has resulted. Arrange- 
ments, however, have been made for carrying on the 
business. 

A GLAscow TUBE WoRKS has succeeded in the task 
of bending a steel tube weighing 15 tons to a radius 
of 2 ft. 8 in., which is considered to be the heaviest 
pipe set to such a radius by a Scottish firm. The 
pipe is the last of six contracts by Messrs. Munro 
& Miller, Limited, Morepark Tube Works, Govan, 
Glasgow, for a Russian machinery factory. It will 
be the main power pipe of a wheel forging press, and 
is 11 ft. in length, with an outside diameter of 
12$ in. and a bore of 8 in. The flanges, cut from 
solid steel blocks, each weigh 145 ewts. 

A NUMBER OF THE EMPLOYEES of Singer Manufac- 
turing Company, Limited, Kilbowie Works, Clyde- 
bank, who have been suspended for a long time, 
have been restarted in a number of the departments. 
The February shop orders have increased consider- 
ably in comparison with those of the past two years. 
It is significant that the increase in output which 
has begun is due to foreign orders. The needle 
department in particular shows a marked sign of 
revival, and many of the workers have received 
orders to work five full days per week. 

Tre Marks CommMitrer, under the chair- 
manship of the Rt. Hon. Viscount Goschen, have 
begun their investigations, and persons and associa- 
tions who wish to submit suggestions or to give 
evidence before the Committee are invited to com- 
municate with the secretary, Mr. R. W. Luce, Indus- 
trial Property Department, Board of Trade, 25, 
Southampton Buildings, W.C.2. The Committee 
were appointed by the Board of Trade to report 
whether any, and if so what, changes in the exist- 
ing law and practice relating to trade marks are 
desirable. 

AT THE AUCTION SALE of the shipbuilding and iron- 
foundry plant at the works of the former firm of 
Messrs. Bow, M'‘Lachlan & Company, Limited, 
Paisley, the principal interest was centred in the 
large quantities of scrap cast iron, which averaged 
100 tons to 120 tons each. The various heaps pro- 
duced keen bidding from somewhat high initial 
bids. The highest price paid for a single heap in 
the foundry was £327 10s., whilst of other nine 
heaps one only failed to produce a three-figure price. 
The upward price tendency of the scrap-iron market 
would appear to be confirmed by these figures. A 
Beardsley-Piper sand slinger with elevator realised 
£225. 

THE HEATING AND VENTILATING PLANT of the new 
luxury liner ‘‘ Queen of Bermuda,”’ built by Messrs. 
Vickers-Armstrong at Barrow, was supplied by 


Messrs. Thermotank, Limited, Helen Street, Glas- 
gow. 


There are ten miles of air ducts, some large 
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This Week’s News in Brief, 


enough for a man to pass through; more than 15 
miles of solid-drawn steel tubes and 120 motor fans 
used in the equipment. The air is filtered and 
warmed by thermotanks, so that, independent of 
weather, the cabins and public rooms can be kept 
at a comfortable temperature. The air is delivered 
by thermotank punkah louvre, and the fans are 
capable of supplying or extracting 25,000,000 cub. ft. 
of air per hour through the vessel. The vessel 
propelled by turbo-electric drive, and the same firm 
have carried out the ventilation of the engine room; 
a new type of fan based the latest results of 
aerodynamical research has been used. There are 
in all nine Thermotank torpedo fans installed, which, 
absorbing 120 h.p., can move 15,000,000 cub. ft. of 
air per hour. The vessel has just completed very 
successful trials on the Clyde. the speed obtained 
being in excess of the contract requirements. 
Messrs. Dorman, & Company, of 
Middlesbrough, have for some time been carrying 
out investigations with the object of determining 
the most economical unit for producing basic iron 
for steel making, having in view the utilisation of 
as much Cleveland ironstone from their own mines 
possible. The conclusion reached is that a 
mechanically-charged furnace producing about 400 
tons of iron a day is the best unit for their con- 
ditions. The result of the company’s investigations 
is to be embodied in a new blast furnace at their 
Cleveland works, South Bank. They have operating 
at these works two skip-hoist mechanically-charged 
furnaces for an output of about 200 tons a day. 
As a first step in the remodelling of their blast 
furnaces the company have decided to reconstruct 
one of these units so as to produce about 400 tons 
of iron a day. The main alterations are an increase 
in hearth diameter from 12 ft. to 16 ft., necessitating 
an increase in column centres and the provision of 
a larger bosh. The furnace will be blown inde- 
pendently by a new turbo blower fitted with constant 
volume control. Modifications will be made to the 
furnace top gear; four gas off-takes of modern design 
will be provided in order to ensure a uniform gas 
flow and even working of the burden. The stack 
will be water-cooled. In addition, plant for crushing 
and grading the ironstone will be installed. The 
work of reconstruction has commenced, and it is 
hoped will be completed in about eight months. 


is 


on 


as 


Obituary. 


Mr. THomas A. Tuurssy, for the past 12 years 
engineer and works manager for the Midland Iron 
Company, Limited, Rotherham, has died, aged 48. 

Lorp BRasouRNE, who died suddenly at sea 
recently on board the ‘‘ Carnarvon Castle.” five 
days out from Capetown, was a director of Messrs. 
Johnson, Matthey & Company, Limited, metal 
smelters and refiners. He was 69 years of age. 

Mr. JoHN WILKIE, managing director of the Car- 
muirs Iron Company, Limited, Camelon, Falkirk, 
died at his home in Falkirk on February 11. Mr. 
Wilkie was a native of Falkirk, who started his 
business life in the coal trade, and in 1899 founded 
the Carmuirs Iron Company, Limited, whose affairs 
he personally superintended and was responsible for 
the growth of a comparatively small concern to one 
the most successful of the Falkirk foundries. 
He had been attending to business up to about a 
week before his death, when he was taken ill with 
influenza, which developed into bronchitis, from 
which he died. He was 69 years of age, and is sur- 
vived by his wife. 

THE DEATH OCCURRED at his residence in Falkirk, 
on February 5, of Mr. Peter B. Wright, a well- 
known figure in ironfounding circles, having been 
associated with the industry for the whole of his 
life. A native of Falkirk, he began his career with 
the Forth & Clyde & Sunnyside Iron Company, 
Limited, with whom he served for 16 years. He 
later served with Messrs. Smith & Wellstood, 
Limited, Bonnybridge, for a similar period before 
going to Glasgow to enter the Star Ironfounding 
Company, Limited. He later returned to Falkirk, 
serving for a time with the Summerford Iron Com- 
pany and afterwards Messrs. M‘Dowall, Steven & 
Company, at Laurieston Foundry, Falkirk. Finally 
he entered the employ of Messrs. Lane & Girvan, 
Limited, Bonnybridge, with whom he was serving 
at the time of his death, and of which firm he was 
a director. He was 66 years of age. 
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Personal. 


Mr. G. R. Barctay, Mr. J. P. D. Coveman and 
Mr. J. E. Oram, who have held responsible posi- 
tions with Wild-Barfield Electric Furnaces, Limited 
for a number of years, have. been elected to thé 
board of that company. 

Mr. Evcar C. Benson was the recipient of pr 
sentations at a gathering at the Atlas and Norfolk 
Works of Messrs. Thos. Firth & John Brown, 
Limited, Sheffield, recently. Mr. Benson, whr 
left the firm’s employ at the end of December last, 
had been with Firth’s 41 years and was, for a long 
period, manager of the foundry department and ; 
Jocal director. 

Mr. J. R. Ricumonp, of Messrs. G. & J. Wei 
Limited. Cathcart, Glasgow. speaking at the dinner 
of the Glasgow University Engineering Society, said 
that it was a disconcerting thing for the enginee 
to find that the more successful his efforts at effi 
ciency by mechanisation, the more he displaced mai 
power and produced unemployment. The menac« 
of the machine was regarded as a menace to the 
structure of their society, and they were besought 
on all sides to arrest the development of the produe- 
tion machine and to check the flow of goods and 
commodities. He did not think salvation or progregs 
lay along such lines; rather it seemed to him that 
they should try to see if they could secure better 
co-ordination and better distribution. If they could 
not adapt their social and economic mechanism to 
utilise the great wealth of material things that the 
engineer had bestowed upon them, let them endea- 
vour to see if their civilisation could not utilise 
them to a fuller and better extent. He believed 
that in the solution of those questions of humanity 
would be aided as much by the engineers and the 
scientists as by the politicians and economists. 


Wills. 


Crerk, Dvucatp, F.R.S., consulting 


Witiams, JoHN Freperick, J.P., late 

chairman of Messrs. John Williams & 

Company (Wishaw), Limited, and of 

the Excelsior Iron and Steel Works, 


y Sheffield Foundrymen’s Dinner. 
(Concluded from page 145.) 


in engineering in the future unless there was 
the closest co-operation between metallurgy— 
and particularly metallurgy as represented by 
foundry practice—and engineering in the best 
sense of the term. In thanking the hosts that 
evening for the hospitality extended to him as 
President of the Sheffield Society of Engineers 
and Metallurgists, he wished to express the hope 
that the Institute of British Foundrymen in 
Sheffield would provide a considerable contribu- 
tion to his organisation and that they might get 
together more and more so that they could 
appreciate each other's difficulties, for it was only 
hy so doing that they could be assured in the 
future of that progress that they all desired 
so much. 

At the commencement of the proceedings the 
CHAIRMAN expressed the sentiments of the com- 
pany in announcing that a letter of condolence 
would be sent to the relatives of the late Mr. 
H. G. Sommerfield, President of the London 
Branch. 

Mr. Booth Unwin (bass-baritone) sang and 
Statnress STEPHEN (the well-known Sheffield 
wireless artist) delighted the gathering with his 
humorous contributions, in which he made many 
topical jests at the expense of individual mem- 
bers of the company. Mrs. Booth Unwin was 
the accompanist. 


A Correction. 


In the report of the Birmingham, Coventry and 
West Midlands Branch dinner of the Institute of 
British Foundrymen, which was published in our 
issue of February 2, the statement made in the 
course of Mr. Stobie’s speech that the ‘* Production 
of iron and steel in this country was distinctly less 
than in any other country since 1926,’ should have 
read The percentage drop in production...” 


146 
3 SCC 


XUM 


Fesrvuary 23, 1933. FOUNDRY TRADE JOURNAL. 147 


BASIC and HEMATITE 
_ Delivery stock. 


| giving 
DORMAN LONG & CO. LTID., MIDDLESBROUGH 


DORMAN 


To obtain the maximum output per man 
hours from your moulders you must 
instal Zimmermann machines. 


They were awarded the Grand Prix at 
the recent Paris convention for Speed, 
Accuracy, Durability,! Efficiency and — 

Versatility. 


To prove what we state, visit our works 
and inspect the machines working. 


P.W. 1 (Patented) 


Pneumatic Jolt Squeeze Turn- 
over Moulding Machine with 
shockless jolter for simul- 
taneous jolting and squeezing. 


BRITISH MOULDING 
MACHINE CO., LTD., 
237, WESTON ST., 


LONDON, S.E.1. 
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Raw Material Markets. 


The most outstanding development during the 


past week has been the definite re-constitution of 
the Continental Steel Cartel, following protracted 
negotiations with certain members. Sales agencies 
for the various products have yet to be formed, 
and a meeting is to be held to-morrow at Ditisseldort 
for this purpose. The stabilisation of the Con- 
tinental steel markets will, indirectly, have a bene 
ficial influence upon the British market, which. 
although partly protected by tariffs, has shared in 
the general weakness in the European steel market. 

The pig-iron situation shows no change. Home 
demands remain limited, the consumption of this 
material being materially affected by the growing 
use of scrap iron in the foundry. The expected 
spring expansion in pig-iron sales shows no signs 
of developing. 


Pig-lron. 


MIDDLESBROUGH.—A fair amount of Cleveland 
iron continues to go into local consumption, while 
business with Scotland has recovered somewhat. 
Consumers are now more accustomed to the new 
conditions imposed by the makers’ zone-delivery 
quotations. The export trade, however, remains at 
a low ebb, and the number of inquiries from this 
direction is very disappointing. It is expected 
that the Skinningrove furnaces, which have been 
under repair for some months, will be blown in 
again in a few weeks’ time. In Scotland the reduc- 
tion of 2s. 6d. per ton in the price of No. 3 Scottish 
foundry iron still leaves the figure well above the 
delivered price of No. 3 Cleveland G.M.B. For 
many foundry purposes Cleveland is also the more 
suitable iron, and it is not surprising to learn that 
further sales have been negotiated on the basis of 
62s. 9d. per ton delivered Glasgow, which is 3d. 
per ton more than the delivered price quoted to the 
Cleveland works. In other areas the price ranges 
from 64s. 6d. to 69s. per ton, with 2s. 6d. per ton 
premium for No. 1 foundry and silicious iron and 
ls. per ton discount on No. 4 foundry and No. 4 
forge iron. 

East Coast hematite remains in the unusual posi- 
tion of selling at a lower price than the standard 
foundry grade. The price would almost certainly be 
raised, were it not for the presence of such large 
stocks of unsold material. The makers continue 
their quotations at 59s. for mixed numbers and 
59s. 6d. for No. 1 quality. Several large stock- 
holders, however, are reported to be refusing to sell 
at these levels, and are holding out for a rise. 


LANCASHIRE.—Interest in the  foundry-iron 
market has slackened off somewhat after the recent 
slight spurt in buying. Conditions in the consum- 
ing industries remain uncertain, and a further period 
of hand-to-mouth buying seems inevitable. For 
delivery to users in the Manchester zone, Stafford- 
shire, Derbyshire and North-East Coast brands of 
No. 3 iron are all on offer at 67s. per ton, Northamp- 
tonshire at 65s. 6d., Derbyshire forge at 63s., Scot- 
tish foundry at about 82s., and East and West Coast 
hematite at 75s. 6d. and 80s. 6d. respectively. 

MIDLANDS.—Foundry iron continues to find a 
limited sale in small parcels in this area, few 
founders having order-books warranting long-term 
buying of material. In one or two of the lighter 
branches of the foundry trade, however, hopes are 
expressed of an early improvement. Prices are 
unaltered at 62s. 6d. for Northants No. 3 and 66s. 
for Derbyshire, North Staffordshire and Lincolnshire 
No. 3, delivered to Birmingham and Black Country 
stations. Small quantities of Cleveland iron are 


consumed in this district by the electrical trades, and 
it is available at 66s. per ton delivered. Continental 
foundry pig-iron is not competitive in this area. 
With regard to Scottish iron, only limited supplies 
brought into the South Staffordshire district. 
quotations ranging from 83s. 6d. to 85s. 6d. per ton. 
Iron of similar analysis from other sources is avail 
able at 70s. and 80s. West Coast 
hematite is controlled at 84s. but quotations for 
Welsh and East 


are 


bet ween per ton, 


6d., 


Coast vary, according to the ton- 
nage and specification involved, from 75s. 61. to 80s. 
SCOTLAND.—The flicker of more business in 


Scottish 


pig-iron following the recent reduction of 
6d. per ton in the price of foundry iron has 
already died down and business is exceedingly quiet. 
Founders are actually no better off for work and 
in consequence their pig-iron requirements are un- 
changed. The price of Scottish foundry iron remains 
at 65s. per ton for No. 3 f.o.t. furnaces, with 2s. 6d. 
extra for No. 1. No. 3 Middlesbrough 
foundry is 9d. at Glasgow and 59s. 9d. at 
Falkirk, but not much business is passing. North- 
amptonshire iron is obtainable at 2s. 3d. per ton 

Of some users must have Cleveland 
iron and the lower prices of other makes do not 
tempt them, unless the difference becomes abnormal. 


pel tor 


62s. 


less. course, 


Coke. 


Quiet conditions rule in the foundry-coke market. 
in conjunction with the limited consumption of pig- 
iron. Quotations remain generally unaltered at 
36s. 6d. to 38s. for best Durham brands of foundry 
coke and from 30s. up to 45s. for Welsh coke, 
delivered in the Birmingham area. 


Steel. 
business is rather more active, and 


the export markets shows signs of 
It would seem that the lull in trading 


Home-trade 
inquiry from 
broadening. 


noticeable lately is passing. Trading in  semi- 
finished steel is confined principally to small pur- 


chases for near delivery ; but practically all the busi- 
ness now being transacted is going to British works. 


Pending the establishment by the Cartel of sales’ 


offices for this class of material, there are few Con- 
tinental sellers, and the prices quoted are not com- 
petitive in the British market. The situation in the 
finished-steel department seems to be improving, 
although the quantities ordered are for the most 
part the small side. In the export department 
the principal buying has been by Far-Eastern 
markets. Japan, in particular, has provided a con- 
siderable amount of work for British sheet makers. 


on 


Scrap. 


In the Cleveland scrap-iron market, certain sec- 
tions are much stronger and the position is greatly 
improved. Machinery metal and ordinary heavy 
metal are at 42s. 6d. and 45s. per ton respectively. 
There is a steady demand for scrap iron in the 


Midlands, where machinery metal is offered at 
47s. 6d. to 50s., and heavy pipe and plate scrap at 
40s. to 42s. 6d. Clean light cast iron, which is 


scarce, has a good sale at 37s. 6d. to 40s. delivered. 
In South Wales, heavy cast iron in large pieces and 
furnace sizes remains at 44s. to 45s., light metal 
at 39s. to 40s. and heavy cast-iron machinery scrap 
at 47s. 6d. to 50s. In Scotland there is an improved 
demand for ordinary cast iron at 46s. 6d. and for 
heavy machinery at 49s. to 50s. per ton. 
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Metals. 

Copper.—Largely owing to lack of consumi 
interest, the market has fallen away somewhat, anil 
last week’s recovery in prices has been largely lost. 
The Copper Exporters’ organisation has now almo, 
completely disappeared, and quotations for electyo- 
lytic metal have an increased tendency to fluctuat: 
The average quotation at the moment is abo 
5 cents per lb. c.i.f. Europe. A feature of the situ 
tion recently has been extensive buying by Japan 

Prices have been 

Cash.—TYhursday, £28 5s. to £28 6s. 3d.; Friday, 
£298 3d. to £28 6d. ; Monday, £28 15s. t 
£28 17s. 6d.; Tuesday, £28 7s. 6d. to £28 10s 
Wednesday, £28 7s. 6d. to £28 8s. 9d. 


6s. 7s. 


Three Months. — Thursday, £28 10s. t 
£28 lls. 3d.; Friday, £28 10s. to £28 lls. 3d 
Monday, £29 to £29 2s. 6d.; Tuesday, £28 12s. 61 
to £28 13s. 9d.; Wednesday. £28 12s. 6d. to 
£28 13s. 9d. 


Tin.—A\ fairly steady trade continues to be dor 
with consumers in this country. The industri 
demand on the Continent, however, has fallen away 
somewhat. while conditions in the U.S.A. 
from good. 

Prices of standard tin 

Cash.—Thursday, £148 
Friday, £148 5s. to £148 7s. 6d.; Monday, £148 5s 
to £148 10s.; Tuesday, £148 5s. to £148 10s 
Wednesday, £148 5s. to £148 6s. 3d. 

Three Months.—Thursday, £148 17s. 6d. to £149: 
Friday, £148 10s. to £148 12s. 6d.; Monday, 
£148 10s. to £148 12s. 6d.; Tuesday, £148 10s. to 
£148 15s.; Wednesday, £148 12s. 6d. to £148 15s. 

Spelter.—Sales of spelter to consumers remain 
a low level, little interest being taken in the market 
at the moment. High-grade metal is a particularly 
neglected section. 

Price fluctuations : 

Ordinary.—Thursday, £13 17s. 6d.; Friday, 
£13 18s. 9d.; Monday, £14; Tuesday, £13 18s. 9d.: 
Wednesday, £14. 

Lead.—Sufficient demand is forthcoming from co 
sumers to keep the market on an even keel, but thei 
is no sign of any material improvement in the situ: 
tion. Competition grows intense in the lead-pijx 
market, further price reductions being announced. 

Daily market prices : 


are 1! 


have been :— 
12s. 6d. to £148 15s 


Soft Foreign (Prompt).—Thursday, £10  5s.; 
Friday, £10 6s. 3d.; Monday, £10 10s.; Tuesday, 
£10 10s.; Wednesday, £10 Ils. 3d. 


REFINED 
ALLOY IRONS 


A new range of } ining 
varying proportions of Nickel, Chromium, 
Vanadi Titani etc., suitable for 
wear and corrosion resistance, castings 
required to withstand high temperature, 
acid resistance and for high strength, 
toughness and resilience qua.ities. The 
use of Alloy Pig Irons ensures homo- 
geneous castings, avoids segregation and 
ladle losses and gives 100% benefit from 
alloy additions. 


BRADLEY & FOSTER LIMITED 


DARLASTON BLAST FURNACES, 
DARLASTON, STAFFS 


Telegrams : 
“Bradley's. Darl. ston.” 


Telephone: 
Darlaston 16 (P.B. Ex.) 


Telephone: 3352 (2 Lines). 


CAST IRON FLANGED PIPES 
2in—12i. & CONNECTIONS. 6:24 india. 


WE HAVE FIFTY-TWO YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD RITCHIE, LTD., 
MIDDLESBROUGH. 


Telegrams : “ Ritchie, Middlesbrengh.” 
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REFRACTORIES 


IN 

_ SILICON CARBIDE 
% FUSED ALUMINA 
& SILLIMANITE 
FIRECLAY AND 
PLUMBAGO 


FOR EVERY 
SERVICE 


ENQUIRIES TO 


THE MORGAN CRUCIBLE LTD 


~BATTERSEA WORKS, CHURCH ROAD 
LONDON. SWiL 


BATTERSEA CRUCIBLE. PHONE LONDON 
2250. (2 WORDS ONLY CHARGEABLE ) 


TELEPHONE NO: INLAND TELEGRAPHIC ADDRESS 


il 
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COPPER. 

Standard cash... 
Three months 28123 6 
Electrolytic .. 3210 0 
Tough .. 3 00 
Best selected 22120 0 
Sheets ee a 8 
India .. 4010 0 
Wire bars .. be .. 3210 0 
Do., March 3 
Do., April 
H.C. wire rods”... 3510 
Off. av. cash, January .. 28 12 0? 
Do., 3 mths., January .. 28 17 102 
Do., Sttlmnt., January 28 12 18 


Do., Electro, January .. 33 10 3! 
Do., B.S., January 7 
Do., wire bars, January 33 15 8: 


Solid drawn tubes 94d. 
BRASS. 

Solid drawn tubes 83d. 
Brazed tubes 103d. 
Rods, extd. or rlld. .. 43d 
Sheets to 10 w.g. .. ~ .. Hd. 
Yellow metal rods we .. 44d. 

Do. 4 x 4 Squares 

Do. 4 3 Sheets 


TIN. 
Standard cash 148 5 
Three months 348 12 
English... 


0 0 
Bars. . 122 0 0 
Straits 14 0 0 
Australian 151 & 0 
Eastern 152 17 6 
Banca 154 5 O 
Off. av. cash, January -- 145 15 103 


Do., 3 mths., January .. 146 8 11! 
Do. Sttlmt., January .. 145 16 51 


SPELTER. 
Remelted .. 20 


0 
0 
Electro 99. 9 4635 © 
English... 1415 0 
India ons 33°20 0 


Zinc dust .. -- 2016 0 
Zinc ashes .. 
Off. aver., January -- 4 9 9 
Aver. spot, January 


LEAD. 
Soft foreign ppt. .. 
Empire... -- 1016 3 
English... BO 0 
Off. average, January 
Average spot, January .. 10 9 2 


ZINC SHEETS, &c. 


Zinc sheets, English -- 240 0 
Do., V.M. ex-whse. .. 23 0 0 
Rods 6 0 
Boiler plates -- 22 00 
Battery plates 
ANTIMONY. 
English 3710 Oto42 10 0 


Chinese 3730 0 
Crude 


QUICKSILVER. 
Quicksilver 910 0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro silicon— 


2% 8 0 0 
45/50% 1315 0 
15% 19 10 0 

Ferro-vanadium— 

35/50% .. 12/8 Ib. Va. 
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WEEKLY PRICE CURRENT. 


Ferro-molybdenum— 
70,75% carbon-free 
of Mo. 

Ferro-titanium— 
23/25% carbon-free 

Ferro- phosphorus, 20/2 

Ferro-tungsten— 


6/3 per Ib. 


10d, Ib. 
. 


80/85% 1/74 Ib. 
Tungsten : metal pow der — 

98 /99% 1/104 lb. 
Ferre »-chrome- 

2/4% car. .. = .. £29 5 0 

6/8% car. .. wis .. £22 15 O 

8/10% car. £22 10 0 
Ferro-chrome— 

Max. 2% car. bia .. £3415 6 

Max. 1% car. a .. £36 10 0 

Max. 0.70%, car. .. .. £40 2 6 

70%, carbon-free 1 /— Ib. 


£245 to £250 
.£220 0 O 
7/3 |b. 
0 


Nickel—99.5 100% 
** F” nickel shot 
Ferro-cobalt 
Aluminium 98/99%% 
Metallic chromium— 
96 /98% 
Ferro-manganese (ne t)- 
76 80% loose £10 15 Oto fll 5 O 
76 80°, packed £11 15 Oto £12 5 


2/9 Ib. 


76 export (nom.) £9 15 
Metallic manganese— 
94/969, carbon-free 14 Ib. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14°% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 

Per lb. net, d/d buyers’ works, 
Extras— 

Rounds and squares, 
and over 
Rownds and squares, under 

4in.to}in. . 

Do., under } in. to * in. 
Flats, $in. x } in. to under 
.. 3d. lb. 


3 in. 
4d. lb. 


3d. lb. 
1/- lb. 


Do., under $ in. X .. 1/-Ib. 
Bevels of eee sizes 
and sections 6d. Ib. 


Bars cut to le ngth, 10% extra. 


SCRAP. 


South Wales— £8. 


Heavy steel 2 4 Oto2 5 0 
Bundled steel and 

shrngs. .. 117 6to2 1 6 
Mixed iron and 

steel 18 Oto2 1 6 


1 
Heavy castiron 2 


8 
4 Oto2 5 0 
Good machinery 7 


6to2 10 
Cleveland— 
Heavy steel 2 2 
Steel turnings 
Cast-iron borings .. 


6 to 2 


— 
sv 


Heavy forge si 0 
W.IL. piling scrap .. 6 
Cast-iron scrap 2 2 6to 0 
Midlands— 
Light cast-iron 
scrap 117 6to2 0 
Heavy wrought iron 
Steel turnings, f.o.r.1 26tol 5 0O 
Scotland— 
Heavy steel a7 
Ordinary cast iron. - £66 
Engineers’ turnings 
Cast-iron borings .. 112 6 
Wrought-iron piling 22 6 
Heavy machinery 2 9 “Oto2 10 0 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) « 2100 
Brass 
Lead (less usual draft) sik 9 0 0 
Tea lead @ 
New aluminium cuttings. . 74 0 0 
Braziery copper .. .- 
Gunmetal .. 4 


Shaped black pewter 


N.W. Coast— 


Hem. M/Nos. d/d Glas. .. 69 
> ddbBirm. .. 84 
Malleable iron d/d Birm. 115 


Midlands (d/d Birmingham dist.) 


Staffs No. 4 forge .. ae 62 
» No. Sfdry... 66 
Northants forge .. 58 
fdry.No.3 .. 62 
.. 65 
Derbyshire forge .. ss 62 
fdry. No.3 .. 66, 

fary: No. .. 69 


Scotland— 


Foundry No.1... 67 
Hem. M d/d.. 66 


Sheftield (d/d district )}— 


Derby forge 59 
»  idry. No. 63 
Lines forge. . ae 59 
»  fdry. No. 3. 63 
E.C. hematite 72 
W.C. hematite 83 


Lancashire (d/d eq. er 


Derby forge 63 | 

fdry. No. 67) 
Staffs fdry. No. 3 . a 67/ 
Northants fdry. No.3 .. 65 
Cleveland fdry. No.3... 67/ 
Dalzell, No. 3 (special) 102/6 to 105/ 
Glengarnock, No. 3 es 82, 
Clyde, No. 3 i 7 82 
Monkland, No.3 .. a 82 
Summerlee, No. 3 Sew 82 
Eglinton, No.3... 82 
Gartsherrie, No. 3 82 
Shotts, No. 3 82) 


FINISHED IRON AND STEEL. 


consumer's station for steel. 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 

N.E. Coast (d/d Tees-side area)— 
Foundry No.1... 65 /- 
Foundry No.3... 62,6 

at Falkirk 59 9 

at Glasgow 62/9 
Foundry No. 4 616 
Forge No. 4 ae 616 
Hematite No. 1, f.0.t. 596 
H ematite M/Nos., f.o.t. .. 59 - 


/6 


Usual district deliveries for iron ; delivered 


Iron— 
Bars (cr.) 9 0 Oto 915 O 
Nut and bolt iron ; 715 0 
Hoops .. 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Otol2 0 0 
Bolts and nuts, in. x 4 in. 12 10 

Steel— 

Plates, ship, etc. 8 15 Oto 817 6 
Boiler pits. .. 8 0 Oto 9 0 O 
Chequer plts. 10 7 6 
Angles 
Rounds and squares 3 in. 
to 54 in... 9 7 6 
Rounds under 3 in. to Ri in. 
(Untested) 615 0O& up. 
Flats—8 in. wide and over 8 12 6 
», under 8 in. and over 5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Hoops (Staffs) is 910 O& up. 
Black sheets, 24g. (10-t. lots) 9 10 0 
Galv. cor. shts. 1115 0 
Galv. flat shts. “ 12 5 0 
Galv. fencing wire, ‘8g. plain 14 0 0 
Billets, soft. 5 0 Oto 5 7 6 
Billets, hard 612 6to 7 2 6 
Sheet bars .. 415 Oto 5 2 6 
Tin bars 415 0 
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PHOSPHOR BRONZE. 
Per Ib. basis, 


Strip 104d. 
Sheet to 10 w.g. dd. 
Wire 
Castings .. 123d. 


Delivery 3 cwt. free. 

10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 

C. Currrorp & Sox, LimitEp. 


NICKEL SILVER, &c. 


Per lb. 


Ingots for raising 7d. to 1,1 


Rolled— 
To Yin. wide tol 7 
To 12 in. wide 1/1} to 1 7} 
To 15 in. wide .. 1/14 to 1,73 
To 18 in. wide 1/2 tol8 
To 21 in. wide 1/2} to 1/8} 
To 25 in. wide 1/3 to 1/9 


Ingots for spoons and forks 
Ingots rolled to spoon size 
Wire round— 
to 10g. 1/43 to 1 113 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/33 upwards. 


AMERICAN IRON AND STEEL. 


At Pittsburgh unless otherwise stated, 


7d. to 1 34 
10d. to 1 64 


Dols, 

No. 2 foundry, Phila. 3.38 
No. 2 foundry. Valley .. 14.50 
No. 2 foundry. Birm. 11.00 
Basic 15.39 
Bessemer . . 16.89 
Malleable . . 16.39 
Grey forge 16.39 
Ferro-mang. 80%, seaboard 68.00 
O.-h. rails, h’y, at mill 40.00 
Billets 26.00 
Sheet bars 26.00 
Wire rods 35.00 
Cents. 

Iron bars, Phila. . . 1.86 
Steel bars 1.60 
Tank plates 1.60 


Beams, etc. Ef te 1.60 


Skelp, grooved steel 1.60 
Steel hoops 1.55 
Sheets, black, No. 24 00) 


Sheets, galv., No. 24 
Wire nails 


Plain wire 2.10 
Barbed wire, galv. 2.60 
Tinplates, 100-lb. box $4.25 


COKE (at ov 

Welsh foundry . 20/—to 226 
furnace 16/- to 16.6 

Durham and Northumberland— 


foundry. . 21/- to 25 - 

furnace . . . 13 3 

furnace 

TINPLATES. 
f.o.b. Bristol Channel ports. 

I.C. cokes 20 x 14 per box 16 - 

28 x 20 32/- 

20« 10 23 - 

16 74 

C.W. 20 « 14 14,- 

; 28 x 20 29/3 to 29 6 

20 » .. 1910 

183 > 14 - 

SWEDISH CHARCOAL IRON & STEEL. 

Pig-iron.. 0 Oto £7 0 UV 

Bars-hamme 

basis £16 10 Oto£l7 O O 
Bars and nail- 
rods, rolled, 

basis £15 17 6tofl6 5 » 

Blooms .. £10 0 Otof£l2 O 


Keg steel £32 0 
Faggot steel £18 0 
Bars and rods 
dead soft, st 1£10 0 Oto£l12 O V 
All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 


0 to £33 0 
0to£23 0 
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Dols, 
13.34 
14.50 
15.39 
16.89 
16.39 
16.39 
68.00 
40.00 
26.00 
26.00 
35.00 
Cents. 
1.86 
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1.60 


$4.25 
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DAILY FLUCTUATIONS, Standard Tin (cash). Spelter (ordinary). Zine Sheets (English). 
Copper (cash). £ « d. s. £ d. 
£ Feb. 16 .. 14812 6G ine. 2/6 Feb, 16 .. 13.17 Gine. 2/6 Feb. 16 .. 24 0 No change 
Feb, 16 .. 28 5 0 No change » 17 .. M48 5 Odec. 7/6 » « Bw w 
» 17 .. 28 6 3ine. 1/3 » 20 .. 148 5 0 No change Bete « 
” 20... 28:15 0 » 8/9 21 ..148 5 0 ,, 212 .. 1318 9dec. 1/3 BOO wo 
» 21 .. 28 7 Gdec. 7/6 » » 22... 14 0 Oine. 1/3 ~ 
22... 28 7 6 No change 
Electrolytic Copper. Tin (English ingots). Spelter (Electro, 99.9 per cent.). Lead (English). 
£ s. d. £ d. £ s. d. £8. d, 
Feb. 16 .. 32 5 Odec. Feb, 16 .. 14915 @Qine. Feb, 16 .. 1615 Oine, 5/- Feb. 16 .. 1115 Oime, 
17... 3200, 5/- 17... 149 5 Odec. 10/- 17... 1615 No change » 17 .. 1115 No change 
20 .. 3210 Oine. 10- 20 .. 14910 Oine. 5- BH 20 .. 12 0 ino. 5/- 
21 32 2 6 dec. 7/6 21 .. 14910 No change 21 .. 12 O Nochange 
» 22 3210 Oinec. 7/6 » 22 .. 14910 0 » 2 ., 610, BOO, 
AVERAGE MONTHLY PRICES OF IRON HOOPS. 
Year | Jan Feb. March April May June July Aug. Sept. Oct. | Nov. Dec. average 
| £8. d. £8. d. £sd £84 £84 | £84 | £84 | £84 | £84 | £84 | £8. 4 
1897 . ee 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 8 
1898 . ee 610 0 610 0 610 0 610 0 610 0 610 0 , 610 0 610 0 + 610 0, 615 0 615 0 700 611 6 
1899 ° ee 70 0 700 : = 8 7 0 0 712 6 1012 6 £812 6 812 6; 81226; 926 9 7 6 917 6 8 29 
1900 . ee 917 6 10 7 6 10 7 6 10 7 0 10 12 6 712 6 10 12 6 1012 6 1012 6 917 6 9 2 6 9 2 6 10 3 8 
1901 . --| 9 2 6 8 2 6 8 2 6 712 6 712 6 712 6 72 6 72 6 7 2 6 72 6 7,2 ei £F &.¢ 7illL 2 
1902 2 8 ¢ 7 2 6 7 2 6 7 2 6 7 2 6 = 7 2 6 ¢ 7 2 6 7s 72 6 
1903 of 7 2 6 7 2 6 7 2 6 72 6 72 6 72 6 7 2 6 7 2 6 7 2 6 7 2 6 72 0 
1904 oo} 7 2 6 = 72 6 7&6 7 2 6 7 2 6 72 6 7 2 6 
1905 ° --| 617 6 700 7 0 0 7 0 6 700 700 726 72 6 726 . 2 & 700 77 6 7 2 O§8 
1906 ° ° 710 0 717 6 715 0 715 0 715 0 715 0 715 0 715 0 715 0 715 0 715 0 8 7 6 715 1h 
107 —| SF 6 8 7 6 8 7 6 8 7 0 8 7 6 8 7 6 810 0 810 0 810 0 8 5 0 8 5 0 8 0 0 871 
1908 ° ee 8 0 0 710 0 710 0 710 6 710 0 710 0 710 0 700 7 00 700 700 7090 7 6 8 
1909 700, 700 70 0 70 0 700 70 0 700 700 700 70 0 7 0 0 
1910 oof 1 10h i 7 7 6 77 6 © 776 776 7 6 3 7 5 0 75 0 76 5 
1911 ee --| 7 5 0 75 0 75 0 7 5 6 7 5 0 a 75 0 ; = & 75 0 78 9 710 0 710 0 76 2 
1912 . ° 712 6 712 6 712 6 715 0 715 0 8 2 6 8 2 6 8 2 6 812 6 812 6 812 6 815 0 8 2 3) 
1918 . ee 817 6 817 6 817 6 817 0 817 6 817 6 817 6 8 7 6 8 7 6 8 7 6 8 7 6 717 6 812 6 
1914 ° oat 717 6 717 6 717 6 713 9 712 6 712 6 712 6 9 2 6 9 2 6 9 2 6 9 2 6 926 8 6 4} 
1915 . aA @ 2% 918 1 10 7 6 10 16 6 1017 6 13 2 6 13 2 6 13 2 6 13 7 6 142 6 | 165 2 6 1518 6 1210 1 
1916 oat 17 2 6 17 2 6 17 2 6 17 6 3 ¢ = 17 7 6 © 17 6 1 
1917 ° ost} BF 3B 6 17 2 6 17 2 6 17 2 6 17 2 6 17 2 6 17 2 6 17 26 | 17 2 6 17 2 6 17 2 6 s S&S ¢€ 17 2 6 
1918 ° at =@ Ss 8 17 2 6 ws 6 17 2 6 17 2 6 17 2 6 17 2 6 17 26); 17 2 6 17 2 6 17 2 6 a Ss 6 17 2 6 
1919 8 17 2 6 17 2 6 17 2 6 24 6 3 24 63 , 24 6 8 B76 | B67 2617 4 2214 9 
1920 . --| 2 00 2812 6 | 3315 0 35 5 0 35 15 10 38 17 6 38 17 6 38 17 6 38 17 6 3817 6 | 3617 6 3617 6 35 14 9 
1921 ° --| 20 1 3 23 5 0 2112 6 20 0 0 20 0 0 20 0 0 17 5 0 15 0 0 1440 | 1315 0 1310 0 1218 0 17 510 
1922 ° --| 16 56 O 1513 9 Woo 1400 14 0 0 1400 1400 1400 140 0 1400 1400 1400 13 4 63 
1923 ° oof 140 0 15 00 ;| 1 00 15 0 0 15 6 O 15 0 0 15 0 0 15 0 0 15 0 0 15 0 0 1416 0 1415 0 1418 3 
1924 . --| 1415 0 1415 0 1415 0 1415 0 1415 0 1413 9 1410 0 1410 0 1410 0 | 1410 0 |, 1410 0 | 1410 0 14 12 rt 
1925 ° --| 1410 0 1410 0 1410 0 1410 0 1410 0 | 1410 0 1410 0 | 1410 0 | 1410 0 | 1410 0 1410 0 1410 0 1410 0 
1926 ° --| 1410 0 1410 0 1410 0 1410 0 1410 0 1410 0 | 1410 0 | 1410 0 1410 0 1410 0 1410 0 | 1410 0 1410 0 
1927 ° eo} 21410 0 1410 0 1410 0 1410 0 1410 0 1410 0 1410 0 1410 0 1410 0 1410 0 1210 0 1210 0 1434 
1928 ° --| 1210 0 12 7 6 12 00 1113 6 1115 0 1112 6 1110 0 1110 0 =1110 0 1110 0 1110 0 1110 0 11 14 103 
.-| 1110 0 1110 0 1110 0 | 1110 0 | 11 9 O 11 5 0 11 5 0 BEB 
1930 ° oe ee 11 00; lt O O 1016 3 1015 0 1015 0 1015 9 1015 0 1015 0 | 1015 0 | 1015 0 | 1015 0 10 16 4} 
So .| 1015 0 1015 0 1015 0 1010 0 1010 0 | 1010 0 1010 0 | 1010 0 | 1010 0 | 1010 0 10 10 0 1010 0 1011 8 
1932 +e -| 1010 0 1010 0 10 10 0 10 10 0 1010 0 | 1010 0 | 1010 0 1010 0 | 1019 O 1010 0 | 1010 0 1010 0 1010 0 


WILLIAM JACKS COMPANY 


INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM JACKS COMPANY, 


CENTRAL CHAMBERS, ZETLAND ROAD, 


MIDDLESBROUGH. 


HOPE ST., GLASGOW, C.2. 
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FOUNDRY TRADE JOURNAL. 


FEBRUARY 23, 1933. 


SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


RASS FOUNDRY FOREMAN desires 

position; experienced in Admiralty ccn- 
tracts, gunmetal, phos. bronze and manganese 
castings; 12 years foreman in last situation.— 
Box 258, Offices of THe Founpry TRADE 
JourNnaL, 49, Wellington Street, Strand, Lon- 
don, W.C.2. 


Car Chemist-Metallurgist of well-known 

engineers and founders desires change. 
Fully qualified, with wide experience in tech- 
nical administration. Birmingham area pre- 
ferred.—Box 350. Offices of THe Founpry 
Trape JourNnaL, 49, Wellington Street, Strand, 
London, W.C.2. 


XECUTIVE or good Sales Position wanted 
by Patentee, with firm willing to take up 
manufacture of foundry machinery. Good 
selling proposition.—Box 336, Offices of THe 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY Foreman desires position, prac- 
tical and technical training all branches, 
grey iron, semi-steel, malleable, all non-ferrous 
metals, and die-casting. Take entire charge 
foundry and patternshop.—Box 332, Offices of 
‘THE Founpry JournaL, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY Manager (Iron and Bronze), of 
wide experience in high-grade work, seeks 
engagement. Thoroughly capable of taking 
entire charge of foundries and patternshop.— 
Box 354, Offices of Tae Founpry Traber 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


ALLEABLE and Grey Iron. — THomas 
Goopwin, Foundry Manager, is now pre- 
pared to negotiate for similar position. Would 
act as representative or adviser. — Goopwin, 
** Braeside,’’ Coal Lane, Borrowash, near Derby. 


A PROGRESSIVE Company making high- 
. class gas cooking and heating appliances 
require a man to take charge of their pattern- 
shop. Applicants must have had experience of 
light-casting industry, able to speedily and accu- 
rately snpply patterns (both machine and floor) 
to a high-production foundry. Strict discipli- 
narian and good timekeeper essential. To suit- 
able man a permanency.—State wages, refer- 
ences, etc., to Box 346, Offices of THz FounpRy 
Trave JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


WANTED, experienced Moulder, to reopén 

small G.M., brass and aluminium foun- 
dry; one able to invest £150.—State age, full 
details of experience. salary required, to 
Accountants, 80, Milkwood Road, Lough- 
borough Junction, London, S.E.24. 


PARTNERSHIP. 


ENERAL Foundry Supplies Company 
(London), Limited. — Gentleman with 
capital and knowledge of the foundry trade 
wanted to take up active directorship.—Write, 
119, High Holborn, London, W.C. 


PROPERTY. 


MALI Iron Foundry in London area to let 

at low rental. Completely equipped and 

full use of plant. Good opportunity for man 

with small capital—Box 352, Offices of THE 

Founpry Trane Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


PROPERTY—Continued. 


MACHINERY—Continued. 


MAGNIFICENT 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.&. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers 
or Let en favourable terms. Unique oppor- 
tunity for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


AGENCY. 


NGINEER, with excellent connection 

amongst foundries in London and the 
South of England, requires additional agency.— 
Box 242, Offices of Tue Founpry Traps 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


PATENT. 


HE Proprietor of British Patents Nos. 
323845, dated October 30, 1928, and 
366320, dated April 13, 1928, relating to ‘‘ Cor- 
rosion Resistant Ferrous Alloy’’ and ‘“‘ Im- 
provements in  Corrosion-Resistant Ferrous 
Alloys and Method of Making Same ”’ respec- 
tively, is desirous of entering into arrangements 
by way of a licence or otherwise on reasonable 
terms for the purpose of exploiting the above 
Patents and ensuring their practical working in 
Great Britain.—Inquiries to B. Singer, Steger 
Building, Chicago, Illinois. 


MACHINERY. 


74OR Sale, 20 Darling & Sellers Moulding 


Machines. Tables from 30 in. x 20 in. 
to 42 in. x 24 in., depth of draw varying 
145 in. to 214 in. In good condition. What 
offers?—Box 340, Offices of Tur Founpry 
TRADE JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


SAND BLASTING PLANTS FOR SALE 


Tilghman Sand Blast Room, 6 ft. x 6 ft. x 
8 ft. high. 

Tilghman Rotary Barrel, 36 in. x 30 in. 

Tilghman Rotary Double Barrel Plant, barrels 
24 in. x 20 in. 

Tilghman 4-ft. 6-in. x 3-ft. Cabinet Plant. 

Tilghman 30-in. dia. Cabinet Plant. 

Jackman Rotary Barrel, 30 in. x 24 in. 


Each Plant complete with Sand Apparatus, 
Air Compressor and Exhaust Fan. 


Large stock of FOUNDRY PLANT at LOW 
PRICES. 


S.C. BILSBY, A.M.1.¢.£., A.M.LE.E. 
215, BARCLAY ROAD, WARLEY, 


Nr. Birmingham. 
’Phone : Bearwood 1103. 


THOS: W. WARD, LTD. 


HACK SAWING MACHINE, cap. 113” 
x 
COAL CUTTERS, Hopkinsons chain type, 
motor dr., cap. undercut of 4’ 6”. 
PUMPS, Weir,” Vert. D.A. Boiler Feed, 
all sizes, cap. from 400 to 16,500 galls. per hr. 
Several very good Iron Pitched ROOF PRIN- 
CIPALS, about 17’ span x 4’ 10” rise 
Write for ‘‘ Albion” Catalogue. 
*Grams: ‘‘ Forward, Sheffield.” 
*Phone : 23001 (10 lines). 


ALBION WORKS, SHEFFIELD. 


FOUNDRY PLANT FOR SALE. 


Pneulec Rotary Sand Drying Plant, output 
1 ton per hour. 

No. 9 ‘‘ Ajax’? Pneumatic Jarr Ram Turn- 
over P.D. Moulding Machine. 

Sand Mill, 6 ft. dia., Stationary Self-dis 
charging Pan. 

“* Titan ’’ Cupola, 4 to 5 tons; little used. 

Brearley Type Sand Disintegrator. 

The above are offered at LOW PRICES 
before removal. 

S. C. Brissy, A.M.I.C.E., A.M.I.E.E., 
215, Barclay Road, Warley, near Birmingham. 

*Phone : Bearwood 1103. 


MISCELLANEOUS. 


THE BEST STRAW ROPES 
for foundry work are made by 
SKELMERSDALE STRAW ROPE WORKS 
at Skelmersdale, Lancs. 


Strong, evenly-spun ropes at lowest prices. 


QGTRAW ROPES.—We are the only manu- 

facturers in Hull. We quote by guaran- 
teed measure or by OLsEN, 
Cogan Street, Hull. 


‘Phone. 287 SLOUGH 


HAND MOULDING MACHINES 


Six Standard “ Adaptable ” machines 
£12 each 
Two ‘ LARGE ” Adaptables (take 
24” x39” Darling & Sellarsturnover £15 
Two 18” 16” Coventry HEADRAM 


squeezers £18 each 


PNEUMATIC MACHINE 


14”x16”" Tabor split pattern ... £30 
18” 18” Tabor split pattern ... £40 
30” x 20” Macdonald jolt rollover... £60 
20° x 16” Macdonald jolt rollover... £40 
AIR COMPRESSORS 
ALL SIZES IN STOCK. 
Every Machine overhauled and retested. 


BUY FROM ME AND SAVE MONEY! 


Avex. HAMMOND, — 


14, AUSTRALIA ROAD, SLOUGH 


FOUNDRY REQUISITES 


SPECIALITIES, REFRACTORIES, EQUIPMENT 


Etc., te. 
Core Oils Fluxes Parting Powders 
Compounds for Plumbagoes 
Binders Iron Graphites 
Core Gum Steel Coal Dust 
Chaplets Brass Blackings 
and Studs Bronze Ladles, Bellows 
Moulders’ Pins Gunmetal Sieves, Riddles 


Sprigs, Nails Wire Brushes 
Core Wire Etc., Etc., Barrows, Shovels 
Refractories of every description 
EVERYTHING IN FOUNDRY EQUIPMENT 


BRITISH FOUNDRY UNITS 


Incorporating LTD. 
Foundry Materials & Products Dept. of 
BEECROFT & PARTNERS, LTD. 
Incorporating 
Foundry Requisites & Chesterfield Blacking Works of 
J. & J. DYSON, LTD. 
RETORT WORKS, 


CHESTERFIELD. 


Telegrams: Telephone: 
RETORT, CHESTERFIELD. 2719 CHESTERFIELD 
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